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A  I>  V  E  R  X I  S  E  M  B  N- T, 


Tbe  publicationii  of  the  United  States  Geological  Survey  are  iaaaed  in  at 
i  approved  Karoh  3, 1879,  which  declares  thatr— 


J  "  The  publications  of  the  Geological  Survey  shall  consist  of  the  Innual 

logical  and  economic  maps  illustrating  the  resources  and  classifications  of  t 
general  and  economic  geology  and  paleontolojiy.    The  annual  report  of  o 
ical  Survey  shall  accompany  tbe  annual  report  of  the  Secretary  of  the  Interi 
and  reports  of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  n 

<  but  otherwise  in  ordinary  octavos.    Three  thonsand  copies  of  each  shall  be 

exchanges  and  for  solo  at  the  price  of  publication ;  and  all  literary  andcartoj*! 
in  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  t< 
laation.    And  the  money  resulting  from  the  sale  of  such  publications  shall  be « 
ary  of  the  United  States.** 

ANNUAL  REPORTS. 

From  the  above  it  will  be  seen  that  only  the  Annual  Reports,  which  form  part 
Secretary  of  the  Interior  and  are  printed  as  executive  docaments,  are  available 
bution.    A  number  of  these  are  famished  the  Survey  for  its  exchange  list,  bat 
supplied  directly,  through  the  document  rooms  of  Congress,  to  members  of  th 
Except,  therefore,  in  those  cases  in  which  an  extra  number  is  supplied  to  this  ofl 
'  tion,  application  must  be  made  to  members  of  Congress  for  the  Annual  Reports,  t 

ative  documents. 

Of  these  annuals  there  have  been  already  published: 

L  First  Annual  Report  to  tbe  Hon.  Carl  Schurz,  by  Clarence  King,  89,  Washing 
map. — A  preliminary  report  describing  plan  of  organization  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geological  Survey  for  1880-'81,  b; 
Washington,  1882,  Iv,  688  pp.,  81  phites,  1  map. 

COICTKKTS. 

Report  of  tbe  Director,  pp.  i-lv,  plates  1-7. 

Administrative  Reports  by  Heads  of  Divisions,  pp.  1-48,  plates  8  and  9. 

The  Pliysical  Geology  of  the  Grand  CaQon  District,  by  Capt.  C.  £.  Dutton 

10-38. 
Contributions  to  the  History  of  Lalce  Bonneville,  by  G.  K.  Gilbert,  pp.  187- 
Abstrsct  of  Report  on  the  Geology  and  Mining  Industry  of  Leadville,  < 

Emmons,  pp.  201-290,  plates  44  and  45. 
A  Summary  of  the  Geology  of  the  Comstoclc  Lode  and  the  Washoe  Disti 
'  Becker,  pp.  291-330,  plates  48  and  47. 

Production  of  Precious  MetalMin  the  United  States,  by  Clarence  King,  pp.  83 
A  New  Method  of  Measuring  Heights  by  means  of  tbe  Barometer,  by  G.  K.  € 

plates  54-81. 
Index,  pp.  587-588. 
The  Third  Annual  Report  is  now  in  press. 

MONOGRAPHS. 

The  Monographs  of  the  Survey  are  printed  for  the  Survey  alone,  and  can  be  disl 
through  a  fair  exchange  for  books  nee<led  in  its  library,  or  through  the  sale  of  the 
obove  the  number  needed  for  such  exchange.    They  are  not  for  grntnitons  distribut 

So  far  OS  already  determined  upon,  the  list  of  these  monographs  is  as  follows: 

L  Tbe  Precious  Metals,  by  Clarence  King.    In  preparation. 

II.  Terthiry  History  of  the  Grand  Cafion  District,  with  atlas,  by  Capt.  C.  £.  DuU 

h  (1) 
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2       BOLLETIK  UNITED  STATES  GEOLOGICAL  SURVEY. 

III.  aoaloeyortbcCDDUbMkLodeBDdWMhaeDiatrl'^.,  withatlu,  by  George  F.  Beckor.    Inpress. 

IT'  Comatooh  MiuiDj;  and  HInen,  by  Eliot  LonL    In  press. 

T.  Copper  Rocks  al  LalLi  Snpedor  uid  Ibdr  conlinosdan  through  Uinnowta,  by  Prvtiutot  R.  U. 
Trrlng.    In  pnu. 

TT.  Older  MesomloFIoTB  of  Tlrglnls,  byFrot  Vm.  U.  Fontaine,    lupreoa. 

OenloEyuidUlDingiladaetry  DfLeodTille,  vittii'liM,  by  S.  F.  Enunou.    Id  prepanilioD. 

0«olD|(y  of  the  Eureka  UinlDg  Dlattiot  Itevada,  with  allu,  by  Anuld  Hague.    In  pieporttiDO. 

Coat  of  the  United  Stal««,  by  Prof  R.  PiuDprlly.    In  preparation. 

Iron  In  the  United  States,  by  Prof.  R.  Pnmpelly.    In  prepaiation. 

LsHorHntalpand  General  UlnlngReaonroea,  hyPTof  R.  Pumpelly,    In  prepamtian. 

Lake  BonnaTilla,  by  6.  K.  Gilbert.    In  prepamHon. 

Dlnooarata.    A  nKmograph  on  an  eitluot  order  of  Ungulntee,  by  ProCaC.M.irHh.    In  pieu. 

Sauropoda,  by  Frod  O.  C.  Maieh.    In  preparation. 

Slegoaaoria,  by  ProC  O.  C.  Uamh.    In  preparadon. 

or  these  monogmphs.  No.  U  Is  published,  vii: 

n.  Tertiary  History  of  the  Onmd  CaSon  District,  vith  Mhis.  by  C.  £.  I>ntton.  CspL  U.aA..  1SS2. 
4°  SM  pp.,  ta  plates,  nnd  alias  of  28  double  sheets  fnllo.    PrioetlO.ia. 

Nos.  III.  ly.  V.  sad  TI  an  to  preu  sod  will  appear  In  quick  ■acoDsaion.    The  others,  to  irhlch 
Bombers  org  not  assigned,  ara  in  preparation. 

BUIXETIN8. 

In  Us  Bnlletlns  the  Burrey  Till  print  shoh  papers  relatinf  to  tha  icenentl  puipose  of  its  work  aa  do 

AOt  properly  conao  nndar  the  heada  of  Annual  Rbpobtb  or  Moxoohafhb. 

The  Bulletlna  will  each  oonlaln  hot  one  paper,  and  be  vamplele  in  itaelf.    Tbey  will,  however,  be 

ilinnoos  series,  and  will  In  time  be  united  into  volumea  orooDTenlent  stic.    To  faeil- 

llellu  will  baTe  two  paglnalions.  one  proper  to  Itaelf  at  Itie  (Op,  and  M  tbo  butlom.  one 

am  to  It  in  the  rolonte. 

irlea  of  Bullatlna  thla  paper  forms  No.  1,  and  la  also  the  flrst  part  of  Volume  I. 
lU  prloe  U  ten  oents. 
Correspondanoe  nlatlng  to  the  pnbUcatloia  of  the  Sarvey.  and  all  remitbtuoee.  should  be  addressed 

lothe 

DmicroB  or  thb  tTtnnui  Statu  G«otooiciL  Sukvet, 

WaMnfften,  D.  O. 
WjkUUKOnw,  D.  C.,  Afawiv  14,  1881. 
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BULLETIN  UNITED  STATES  GEOLOGICAL  8UEVET. 


:kLadaaDdWubaeDlitri?t,vlUiMlu.bra«>rE«F.B«cluiT.    1 
dloen.  bv  EUot  Lord.    In  pn«. 

L  thdr  uHitiiiiutiOD  thningb  Uinnosou,  hj  rrofeta 


HI.  0»1aeTofth«CoDU 

IV.  Comstock  Uinlni  u 

T.  Coppar  Kocks  ol  Lak«  S 
IrTing.    In  pn«B. 

TI.  Older  Uc»uilc  Flon  of  Tii^I*.  by  Ptor.  Wm.  M.  FoDUisa.    In  praM. 

Oeolocy  ud  Ulnlng  luduMi;  of  LeadTilla,  witii  ■>!»«,  b;  8.  F.  Emmoiu.    In  pnpintion. 

Geolai^  of  the  Euruk*  HIdIdk  District  Nandi^  with  atlH.  by  AnwM  Hbs<m.,    ^  pnpani 

CoaJ  or  the  United  Sulea.  bj  Prof.  B.  Pnmpally.    In  preporUioD. 

Iran  in  tbe  Cnitsd  StUsa,  by  Prof.  R  Pnmpaliy.    In  prepaiatlon. 

LeuarUetalpandGeneralUiningBeaonroea,  by  Piof,  B.Piiinpellr.    In  preparation. 

Lake  BonneTllle,  by  G.E.  Gilbert.    In  pieparnlion. 

SInooemta.    A  manognpb  on  an  bitiuot  order  of  UngulDUa,  by  Prat  a  C.  llonb.    Id  pnai 

flauropoda,  by  ProL  O.  C.  Haimb.    In  prepuatioa. 

St^eoaaaria,  by  Prof  0.  C.  Uamh.    la  preparation. 

or  Uiea«  nioniiKnipliB.  No.  II  la  publbbe^  vli : 

II.  Tertiary  Hulory  of  tbe  GnoA  Canon  Dlatrict.  vilb  atlna.  by  C.  B.  Datton.  Capt.  V.  B. . 
4°.  Mipp..  42pUt«>,  and  allaa  or M  doable  aheeUfnlio.    Prioe(IO.IS. 

Ko*.  III.  IT,  T,  and  TI  ars  In  preia  and  will  appear  la  qnick  aDUieaalaii.    Tbe  oUiera,  t 
aambera  am  not  aaalgned,  are  in  prepanulon. 
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The  pablicationn  of  the  United  States  Geological  Survey  ore  iasaed  in  acooxdMioe  with  the  «tatate, 
I  approved  March  3, 1879,  which  dechiree  that — 

?  "  The  publications  of  the  Geological  Survey  shaU  consist  of  tho  Innnal  report  of  operations,  geo> 

logical  and  economic  maps  illastrating  the  resources  and  classifications  of  the  lands,  and  reports  upon 
general  and  economic  geology  and  paleontolo^.  The  annual  report  of  operations  of  the  G<«log- 
ical  Survey  shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs 
luid  reports  of  said  Survey  sliall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director, 
but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific 
exchanges  and  for  sale  at  the  price  of  publication ;  and  all  literary  andcartoj^raphic  materials  received 
in  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  Uie  organ- 
isation. And  the  money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treas- 
ury of  the  United  States." 

ANNUAL  REPORTS. 

From  the  above  it  will  be  seen  that  only  the  Annual  Reports,  which  form  parts  of  the  reports  of  the 
Secretary  of  the  Interior  and  are  printed  as  executive  documents,  are  available  for  gratuitous  distri- 
bution. A  number  of  these  are  furnished  the  Survey  for  its  exchange  list,  bat  the  bulk  of  them  are . 
supplied  directly,  through  the  document  rooms  of  Congress,  to  members  of  the  Senate  and  House. 
Bxoept,  therefore,  in  those  cases  in  which  an  extra  number  is  supplied  to  this  oflice  by  special  resolu- 
tion, application  must  be  made  to  members  of  Congress  for  the  Annual  Reports,  as  for  all  other  exec- 
utive documents. 

Of  these  annuals  there  have  been  already  published: 

L  First  Annual  Report  to  the  Hon.  Carl  Schurz,  by  Clarrnce  King,  8o,  Washington,  1880,  70  pp.,  1 
map. — A  preliminary  report  describing  plan  of  organisation  and  publications. 

II.  Report  of  the  Director  of  the  United  States  Geological  Survey  for  1880-'81,  by  J.  W.  Powell,  8o, 
Washington,  1882,  Iv.  588  pp.,  61  pbites,  1  map. 

CONTKKTB. 

Itei>ort  of  the  Director,  pp.  i-lv,  plates  1-7. 

Administrative  Reports  by  Heads  of  Divisions,  pp.  1-46,  plates  8  and  9. 

The  Physical  Geology  of  the  Grand  Cafion  District,  by  Capt.  C.  £.  Dutton,  pp.  47-166,  plates 

10-36. 
Contributions  to  the  History  of  Lake  Bonneville,  by  G.  K.  Gilbert,  pp.  167-200,  plates  37-43. 
Abstract  of  Rei>ort  on  tho  Geology  and  Mining  Industry  of  Leadville,  Colorado,  by  S.  F. 

Emmons,  pp.  201-290,  plates  44  and  45. 
A  Summary  of  the  Geology  of  the  Comstock  Lode  and  the  Washoe  District,  by  George  F. 
*■  Becker,  pp.  291-330,  plates  46  and  47. 

Production  of  Precious  MetalH  in  the  United  States,  by  Clarence  King,  pp.  331-401,  plates  48-53. 
A  New  Method  of  Measuring  Heights  by  means  of  the  Barometer,  by  G.  K.  Gilbert,  pp.  403-565, 

plates  54-61. 
Index,  pp.  567-588. 
I  The  Third  Annual  Report  is  now  in  press. 


MONOGRAPHS. 


,  The  Monographs  of  the  Survey  are  printed  for  the  Survey  alone,  and  can  be  distributed  by  it  only 

i  through  a  fair  exchange  for  books  needed  in  its  library,  or  through  the  sale  of  those  copies  over  and 

I'  above  the  number  needed  for  such  exchange.    They  are  not  for  gratuitous  distribution. 

;  So  far  as  already  determined  upon,  the  list  of  those  monographs  is  as  follows : 

I  L  The  Precious  Metals,  by  Clarence  King.    In  preparation. 

II.  Tertiary  History  of  the  Grand  CaSion  District,  with  atlas,  by  Capt.  C.  £.  Dutton.    Publishod. 
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LEHER  OF  TRANSMITTAL. 


United  States  Geological  Subvet, 

Division  op  the  Eocky  Mountains, 

DenveVj  Colo.j  October  1, 1882. 

QiE :  I  have  the  honor  to  transmit  herewith  a  paper  by  Mr.  Whitman 
Cross  on  Hypersthene-Andesite,  with  a  brief  sketch  by  myself  of  the 
geology  of  Buffalo  Peaks. 

The  material  from  which  it  has  been  prepared  was  obtained  daring 
the  geological  study  of  the  Leadville  region,  and  would  naturally  have 
been  included  in  the  monograph  on  that  district  but  for  the  following 
reason :  The  andesites  from  Buffalo  Peaks,  which,  at  first  glance,  ap- 
peared to  be  most  characteristic  angite-andesites,  were  found  by  Mr. 
Cross  on  careful  examination  to  differ  essentially  from  the  normal  order 
as  commonly  described.  In  tracing  out  the  relations  of  these  rocks  to 
the  closely-allied  so-called  augite-andesites,  Mr.  Cross  has  obtained  re- 
sults which,  if  substantiated,  give  to  these  investigations  a  much  more 
general  than  local  character,  and  make  them  of  value  to  lithologists  in 
general ;  so  that  it  seems  desirable  that  they  should  be  published  by 
themselves  in  the  form  of  a  special  paper. 

Very  resi)ectfully,  your  obedient  servant, 

S.  F.  EMMONS, 
Geologist  in  Charge. 

Hon.  J.  W.  Powell, 

Director  United  States  Geological  Survey. 
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ISRBOBS  IN  ^VLLETIK  1,  UNITED  STATES  GEOLOGICAL  SUSVET. 


TEXT. 

Page  15,  line  4  ftom  below,  omit  "  already.'' 
Page  28,  line  4  from  below,  for  <<  lU  and  III "  read  J,  II,  and  III. 
Page  33,  Hnee  8,  28,  and  34,  for  <<  Niedzwiedski  "  read  NMUnoUdgkL 
Page  33,  linee  30  and  31,  for  **  Yon  Drasohe  "  read  NiedgwiedMhi, 
Page  37,  line  12  from  below,  for  ''  Bendant "  read  BeMdani. 
Page  37,  line  6  from  below,  for  ''  Jahrbnok  "  read  Jakrhuck. 


Page  39. 
Page  39, 
Page  39. 
Page  39, 
Page  39, 
Page  39, 
Page  39] 
Page  39^ 
Page  39 
Page  39 
Page  39 
Page  39 
Page  39 
Page  40, 
Page  40, 
Page  40, 
Page  40 
Page  40, 
Page  40, 
Page  40, 
Page  41 
Page  41 
Page  41 
Page  41 


INDEX. 

line  10,  insert  AugiHo  rocki  before  "  Triclinic  pyroxene  in.'* 

line  11,  for  *'  Andrian  "  read  Andrian, 

line  13,  for  **  Bendant "  read  Beudani, 

line  15,  for  **  Dana,  J.  D.,"  read  Danantr. 

line  17,  omit  "  34." 

line  20,  omit  *'  on.'' 


line  25,  for  **  Niedzwiedski "  read  NMUfwiedgH. 

line  27,  for  "  Yon  "  read  vom, 

line  31,  for  **  Tables  compiled  by  "  read  A%dljf9ei  (y. 

line  34,  for  **  Rhombic  pyroxene  "  read  AugUe, 

line  40,  for  **  Bendant "  read  BwdtmL 

line  42,  for  "  Delame  "  read  DaUum$» 

line  46,  for  **  Borao  "  read  Borai. 

line  14,  for  «  35  "  read  34. 

line  17,  for  "  Dana,  J.  D.,"  read  Dtmamr. 

line  21,  omit  '<  34." 

line  28,  for  <'  andisite  "  read  andmite. 

line  32,  omit  comma  after  Gomi. 

line  36,  f6r  <*  Hillerbrand  "  read  HilUbrand. 

line  38,  omit  entire  line. 

line  7,  for  "  Moscar  "  read  Moe$ar, 

line  14,  for  "  Niedzwiedskie  "  read  NiedtfwMLiki. 

line  26,  for  "  Von  "  read  vom. 

line  46,  for  **  Tables  compiled  by  "  read  ^na^tei  fry. 

Note.— In  explanation  of  the  great  nomber  of  errors  in  this  bulletin,  it  is  due 
the  authors  to  state  that  the  index  was  called  for  at  yery  short  notice  and  somewli 
hurriedly  prepared,  wiih  the  expectation  of  carefhl  revision  in  the  piool^  but  that,  1 
mistake,  no  proof  of  the  same  was  submitted  to  them. 
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INTRODUCTORY  GEOLOGICAL  SKETCH  OF  BUFFALO 
PEAKS,  MOSQUITO  RANGE,  COLORADO. 


By  S.  F.  EaofONS. 


Daring  the  summer  of  1880,  a  little  over  two  months'  field-work  w^s 
devoted  by  the  party  under  my  charge  to  a  geological  study  of  a  por- 
tion of  the  Mosquito  or  Park  Eange,  as  an  essential  preparation  for  the 
investigation  of  the  remarkable  ore  deposits  of  the  Leadville  region. 

The  area  covered  by  the  geological  map  prepared  at  this  time,  which 
included  a  length  of  about  20  miles  along  the  crest,  comprised  not  only 
its  most  elevated  portion,  but  also,  with  a  single  exception,  the  most 
interesting  part  of  the  range  from  a  geological  stand-x)oint.  This  ex- 
ception was  found  in  the  Buffalo  Peaks,  a  double  pointed  mountain 
mass  risingabout  1,000  or  1,500  feet  above  the  main  crest,  some  10  miles 
south  of  Weston's  Pass,  at  the  southern  limits  of  our  map.  Two  days 
were  devoted  to  a  hasty  examination  of  these  interesting  peaks;  but, 
although  as  many  weeks  might  have  profitably  been  employed  in  their 
study,  for  the  reason  that  the  geological  phenomena  here  exhibited  had 
BO  apparent  connection  with  the  ore  deposits  at  Leadville,  it  was  not 
considered  advisable  at  the  time  to  devote  any  more  of  the  brief  work- 
ing season  of  this  elevated  region  to  an  extraneous  study,  however  in- 
teresting. Inasmuch,  however,  as  the  microscopical  investigations  of 
the  specimens  collected  at  that  time,  made  by  Assistant  Geologist  Mr. 
Whitman  Cross,  have  led  to  the  discovery  of  hitherto  unrecognized 
characteristics  in  an  important  group  of  Tertiary  volcanic  rocks,  which 
is  set  forth  in  the  following  pages,  it  may  not  be  inappropriate  to  pre- 
face his  paper  with  a  brief  geological  sketch  of  the  structure  of  these 
])eaks,  and  of  their  relation  to  the  rest  of  the  range. 

The  Mosquito  Eange  north  of  Weston's  Pass  is  made  up  of  Palaeo- 
zoic beds  about  4,500  feet  in  thickness,  extending  from  the  Cambrian  to 
the  Upper  Carboniferous,  with  intercalated  sheets  or  intrusive  masses  of 
various  quartz  porphyries  and  porphyrites,  resting  on  Archsean  gran- 
ite and  gneiss.  The  elevation  of  the  range,  which  took  place  at  the 
close  of  the  Cretaceous  period,  was  accompanied  by  the  compression  of 
these  beds  into  a  series  of  sharp  folds,  characterized  by  a  steep  side  to 
the  west,  or  towards  the  Archaean  island,  round  which  the  sediments 
were  originally  deposited,  and  by  numerous  longitudinal  faults,  with 
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an  upthrow  lo  the  east,  more  or  less  parallel  to  the  axes  of  the  folds, 
with  which,  in  general,  they  are  intimately  connected. 

Towards  the  sonth  this  structure  becomes  gradually  simplified,  and 
the  porphyry  bodies  thin  out.  At  Weston^s  Pass,  already,  in  place  of 
the  complicated  system  of  faults  and  folds  observed  in  the  latitude  of 
Leadville,  two  great  anticlinal  and  synclinal  folds  are  found,  whose 
axes  have  the  direction  of  N.  3(P  W.,  and  whose  eastern  member  has 
been  raised  by  displacement  along  a  fault  plane  having  about  the  same 
direction.  One  of  these  folds  occupies  the  main  crest  of  the  range, 
and  its  corresponding  fault  runs  along  the  trough  of  the  synclinal  on 
the  west,  by  whose  movement  the  Archaean  granite  is  raised  on  the 
crest  of  the  range  about  2,000  feet  above  its  corresponding  position 
under  the  Palaeozoic  beds  which  form  the  surface  at  the  pass  itself. 
The  thickness  of  the  interbedded  porphyry  sheet,  which  opposite  Lead- 
ville reaches  over  1,000  feet,  has  here  diminished  to  a  little  over  20  feet. 

The  other  fold  forms  a  secondary  elevation,  called  Sheep  Kidge,  on 
the  foot-hills,  five  miles  east  of  the  crest.  Here  the  fault  line  corresponds 
very  nearly  with  the  axis  of  the  anticlinal  fold,  which  is  also  that  of 
the  ridge,  the  movement  of  displacement  gradually  decreasing  in  a 
southerly  direction,  until  the  fault  ridge  becomes  simply  the  elevation 
of  an  anticlinal  fold.  About  five  miles  farther  south,  at  the  junction  of 
the  Little  Platte,  which  from  Weston's  Pass  flows  southeast  along  the 
trough  of  the  synclinal,*  and  of  Rough-and-Tumbling  Creek,  which  drains 
the  north  slope  of  Bufifalo  Peaks,  not  only  have  the  two  great  faults  dis- 
appeared, but  the  two  systems  of  anticlinal  folds  are  merged  into  a 
single  monoclinal. 

Topography  is  here  in  singular  sympathy  with  geological  struct- 
ure. Both  the  main  crest  and  the  secondary  ridge  to  the  east  have  the 
same  general  direction,  with  the  strike  of  the  geological  formations, 
while  the  average  direction  of  the  topographical  crest  of  the  range,  as 
a  whole,  is  more  nearly  north  and  south,  and  its  structure  consequently 
that  of  a  series  of  ridges  en  Schelon.  Sheep  Kidge  on  the  east  disap- 
pears completely  under  the  plain  before  the  valley  of  the  Little  Platte 
is  reached,  and  is  succeeded  by  an  isolated  butte  called  Black  Hill, 
formed  by  a  massive  outburst  of  crystalline  rhyolite,  breaking  through 
and  spreading  out  over  the  upturned  edges  of  the  Upper  Coal  Meas- 
ure formation.  The  main  ridge,  which  forms  the  eastern  wall  of  Wes- 
ton's Pass,  descends  rapidly  to  the  south,  reaching  the  level  of  the 
valley  as  the  Little  Platte  bends  east  to  flow  out  into  the  plains  of  the 
South  Park,  just  above  its  junction  with  Rough-and-Tumbling  Creek. 
Between  these  two  creeks  and  near  their  junction  is  a  series  of  low 
ridges  formed  by  strata  standing  at  a  great  variety  of  angles  and  with 
varying  directions  of  strike,  which  show  the  effect  of  the  merging  of  the 
double  system  of  folds  to  the  north  into  the  simple  monoclinal  structure 
which  prevails  to  the  south. 

The  topographical  divide  of  the  range  therefore  leaves  the  main  crest 
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at  Weston's  Pass,  and  crosses  to  a  second  ridge,  which  overlaps  it,  on  the 
west  of  the  pass.  Stretching  southeastward  in  the  direction  of  the  strike, 
it  coutinaes  with  apparent  regularity  as  far  as  the  Trout  Creek  Pass, 
about  20  miles  distant  along  the  crest  of  the  range.  The  structure  of 
this  portion  of  the  range,  as  determined  in  our  hasty  visit,  seems  quite 
simple.  On  the  west,  towards  the  Arkansas  Valley,  it  presents  steep 
precipitous  slopes  of  Archaean  granite.  The  crest  of  the  higher  por- 
tion of  the  ridge  is  covered  by  a  thin  shell  of  easterly-dipping  Cambrian 
quartzite  whose  average  thickness  iii  this  region  is  about  150  to  200 
feet.  Eesting  conformably  on  this  is  the  White  or  Silarian  Limestone, 
of  about  equal  thickness,  succeeded  by  the  Lower  Carboniferous  or 
Blue  Limestone,  also  about  200  feet  in  thickness;  then  2,000  to  2,500 
feet  of  silicious  beds,  which  have  been  designated  the  Weber  grits ;  and 
along  the  extreme  eastern  flanks  of  the  range  the  Upi)er  Coal  Measure 
beds,  which  consist  partly  of  limestone  and  partly  of  coarse  reddish 
sandstone.  In  the  plains  along  the  eastern  foot  of  the  rauge  are  found 
occasional  ridges  of  the  red  sandstones  and  shales  of  the  Trias,  from 
which  it  is  probable  that  the  salt  of  the  salt  springs  east  of  Buffalo 
Peaks  has  been  derived. 

Midway  in  this  monoclinal  ridge,  and  resting  on  the  upturned  edges 
of  the  strata,  are  the  horizontal  beds  of  andesitic  lavas  which  form  the 
Buffalo  Peaks.  Their  western  base  rests  on  granite,  immediately  tinder 
the  quartzite,  while  their  eastern  flows,  whose  limits  were  not  ascer- 
tained, probably  extend  well  out  over  the  Upper  Coal  Measure  forma- 
tion. The  direction  of  strike  of  the  sedimentary  beds,  on  the  north  side 
at  least,  seems  to  have  been  but  little  affected  by  this  extrusion  of  vol- 
canic material;  but  in  immediate  contact  with  the  lava,  as  will  be  shown 
later,  they  have  been  considerably  metamorphosed. 

The  Buffalo  Peaks  form  an  extremely  picturesque  mbuntain  mass, 
whose  highest  point  rises  to  an  elevation  of  13,541  feet  above  sea-level, 
or  about  4,000  feet  above  the  adjacent  valleys.  It  consists  of  a  narrow 
curving  ridge  forming  about  one-third  of  a  circle,  its  concave  side  to- 
ward the  north,  with  a  culmiiiatiug  i)oiut  at  either  extremity  of  the  arc, 
the  connecting  saddle  being  about  500  feet  below  their  summits.  From 
the  northeast  base  of  the  eastern  peak  spreads  a  broad,  flat,  massive 
shoulder,  whose  area  is  considerably  greater  than  that  of  the  main  peaks. 
Between  the  two  peaks  lies  a  semi-circular  amphitheatre  about  2,0ii0  feet 
deep,  in  which  the  appropriately  named  liougli-and-Tumbling  Creek 
takes  its  rise,  and  flows  first  northward,  then  eastward  to  its  junction 
with  the  Little  Platte.  The  upper  500  feet  of  the  two  main  peaks  is 
formed  of  homblende-andesite  of  decidedly  trachy  tic  habit.  Its  matrix 
is  of  a  brownish-gray  color,  with  small  crystals  of  white  feldspar  and  fre- 
quent needles  of  black  hornblende.  In  it  columnar  structure  is  very 
well  developed,  especially  on  the  connecting  ridge  between  the  two 
peaks,  where  the  columns  are  often  only  a  few  inches  in  diameter.  At 
this  point,  rounded  fragments  of  Archaean  rocks  included  in  the  ande- 
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site  are  of  frequent  occurrence.  There  is  also  a  very  considerable  de- 
velopment of  hyalite  on  the  weathered  surface  of  the  rocks,  aud  fulgurite 
is  found  at  the  summit  of  the  higher  or  western  peak^  lining  small  holes 
made  by  the  electric  fluid. 

The  base  of  the  homblende-andesite  is  extremely  well  defined,  as 
shown  in  the  frontispiece,  by  a  horizontal  line  at  about  the  level  of 
the  saddle  connecting  the  two  main  peaks.  Below  this,  as  well  as 
could  be  seen  on  the  walls  of  the  amphitheatre  where  they  were  suffi- 
ciently steep  not  to  be  obscured  by  debris,  the  mass  of  the  mountain 
seems  to  be  made  up  of  tufas  and  of  half-glassy  modifications,  which 
are  also  horizontally  bedded,  conformable  with  the  base  line  of  the 
hornblende-andesite.  A  section  was  made  down  the  steep  spur  ex- 
tending from  the  north  base  of  the  eastern  peak  into  the  amphitheatre, 
giving  a  freely  estimated  thickness  of  1,000  to  1,500  feet  of  these  tuta- 
ceous  varieties. 

SECTION. 

1.  200-600  feet. — Homblende-andesite. 

2.  50  feet. — Semi-vitreons  tnfa  of  bright  red  color,  wi^  streaks  of  black  and  reddish 

glass  running  through  it,  and  coDtaining  crystals  of  basic  minerals  aud  of 
feldspar,  with  innumerable  small  inclosed  fragments  of  lavas  and  other  rocks 
not  always  determinable. 

3.  100  feet. — Beds-  of  similar  material,  rather  black  in  color.    Among  inclosed  fn^g- 

ments  rounded  masses  of  granite,  up  to  6  feet  in  diameter,  are  frequent. 
Through  the  mass  are  thin  seams  or  beds  of  black  glass  of  a  perlitic  struct* 
nre,  like  an  obsidian,  with  plentiful  small  fragments  of  feldspar  scattered 
through  the  mass. 

4.  100  feet. — White  and  lilao  colored  porous  tufa,  with  fragments  of  light-colored 

trachytio  rock,  rich  in  smcfcy  quartz  (dacite  or  rhyolitef). 

5.  200  feet. — ^Tufaoeous  breccia,  with  boulders  of  black,  vitreous-looking  hypersthene- 

andesite. 

6.  5  feet.— Bed  of  docitc  (rhyoUter),^ 

7.  50  feet. — Light-colored  tufa  with  tragmenta  of  daci^/C  (rhyolitef). 

8.  500-700  feet. — Space  somewhat  covered,  mostly  of  tufa,  inclosing  fragments  of 

a  great  variety  of  rocks. 

The  next  outcrop  below  the  base  of  the  spur  was  found  to  be  lime- 
stone and  shales,  probably  belonging  to  the  Weber  grits  formation,  dip- 
ping to  the  northeast  at  an  angle  of  about  45°,  and  having  the  regular 
strike  of  the  sedimentary  rocks  of  the  region.  Within  these  tufa  beds, 
and  weathered  out  on  their  surface,  were  found  an  immense  number  of 

*The  rock  described  here  as  dacite  (rhyolitef)  is  one  which,  from  the  specimens 
at  hand,  it  has  been  impossible  to  assign  definitely  to  either  of  these  two  classes. 
Macroscopically  it  resembles  the  rhyolites,  having  large  smoky  quartz  and  glassy- 
looking  feldspars  in  a  lilac-colored  matrix,  and  possessing  a  very  decided  trachytio 
habit.  Microscopical  examination  fails  to  determine  definitely  whether  the  one  speci- 
men in  the  collection  contains  more  orthoclase  or  plagioclase  feldspar.  A  partial  chem- 
ical analysis  is  equally  unsatisfactory,  giving  silica,  66.500;  potasb,  2.567;  soda, 
3.868.  It  is  identical  with  a  rock  found  breaking  through  the  granite,  near  the  town 
of  Granite,  in  the  Arkansas  Valley,  west  of  the  Buffalo  Peaks.  A  further  field  ex- 
amination win  be  required  to  satisfactorily  determine  the  character  and  relations  of 
this  rock. 
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more  or  less  roanded  fragments  of  included  rocks,  consisting  mainly  of 
granite  and  various  lavas ;  the  latter  of  which,  as  far  as  examined  by 
Mr.  Cross,  have  proved  to  be  of  the  same  character  as  the  northeastern 
shoulder,  i.  e.,  hypersthene-andesite. 

The  rock  of  the  eastern  shoulder,  as  far  as  examined,  is  a  dark, 
nearly  black,  compact,  semi- vitreous  rock  of  conchoidal  fracture,  which 
in  the  field  was  determined  at  once  as  an  augite-andesite.  The  average 
level  of  this  eastern  spur  is  some  700  or  800  feet  lower  than  that  of  the 
summit  of  the  peaks.  As  far  as  our  observation  extended,  this  rock  was 
not  found  in  mass  in  4ii*ect  connection  with  the  homblende-andesite. 

At  the  northeast  base  of  the  eastern  peak,  about  midway  between 
well-defined  outcrops  of  the  two  rocks,  a  Grerman  miner  had  sunk  a 
shaft  on  the  fiat  surface  of  the  ridge,  in  an  iron-stained,  clayey  material, 
undoubtedly  the  result  of  decomposition  of  the  lava,  in  which  he  found 
very  large,  irregular  masses  of  milk-white,  common  opal.  Some  of  these 
masses  reached  several  feet  in  diameter,  and  when  broken  oi)en  it  was 
generally  found  that  their  centre  consisted  of  opaque,  flint-like  chalce- 
dony; showing  that  in  this  case  the  opal  had  probably  resulted  from  the 
hydration  of  chalcedony  concretions  within  the  mass  of  the  rock.  It 
was  also  observed  that  while  the  internal  kernel  of  flint  readily  gave 
sparks  when  struck  with  steel,  the  exterior  opaline  portion  was  not  of 
sufficient  hardness  to  do  this.  A  chemical  examination  was  made  of 
the  flint-like  kernel  and  of  the  white  opaline  alteration  product,  with 
the  following  result: 


Specific  gnvity 

Hardness 

Loos  by  iin^tion  (watei) 

Insolable  (in  caustic  potash)  silica. 
Soluble  siUca 1 


Flint 

OpaL 

2.570 
6. 

2.023 
6w5 

L843 
82.430 
05.727 

2.664 

0.710 

96.706 

100.000 

100.000 

From  which  it  would  seem  that  the  change  to  the  opaline  form  is 
not  simply  the  result  of  hydration,  since  the  increase  in  water  in  the 
tatter  case  is  only  0.741,  or  a  little  over  a  third  more  than  in  the  orig- 
inal form  of  the  secretion,  but  that  this  must  have  been  accompanied 
by  some  molecular  change,  by  which  the  x>6rcentage  of  soluble  silica 
has  become  nearly  one-half  greater. 

The  outcrops  of  the  upturned  sedimentary  beds  could  be  traced  up 
to  the  very  entrance  of  the  amphitheatre ;  the  Weber  shales,  as  already 
mentioned,  had  been  already  observed  at  the  base  of  the  eastern 
X>eak ;  the  Lower  Quartz! tes  resting  on  the  granite  form  the  main  crest  of 
the  range  immediately  north  of  the  western  peak,  while  at  the  north- 
east base  of  this  peak,  at  the  entrance  to  the  amphitheatre,  there  was 
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a  cropping  of  white  and  blue  silicified  limestone,  showing  in  a  very  inter- 
esting manner  a  relic  of  the  solfataric  action  which  probably  sacceeded  the 
eraption  of  the  lavas.  Here  the  bedding  is  distinctly  seen^  the  color 
of  the  limestone,  its  granalar  structure  and  characteristic  veining  are 
still  preserved;  but  the  whole  mass  is  completely  transformed  into  sil- 
ica, and  the  surfaces  frequently  coated  with  a  thin  white  opaline  deposit. 
Chemical  tests  of  three  specimens  brought  from  these  outcrops,  one 
white  or  drab,  the  other  two  blue  limestone,  showed  the  following  con- 
tents in  silica: 

Percent. 

White  limestone 97.1 

Bluish  limestone 97.7 

Darker  limestone 78.9 

with  an^apparently  more  than  normal  proportion  of  manganese,  es- 
pecially in  the  darker  colored  specimen. 

The  southern  slopes  of  the  peak  were  not  examined,  but  from  the 
summit  outcrops  of  the  upturned  sedimentary  beds  could  be  seen 
continuing  on  southward  beyond  the  base  of  the  peak,  apparently  in  a 
direct  line  with  those  observed  on  the  north.  The  very  centre  of  the 
amphitheatre  was  also  not  visited,  as  the  soft  slopes  resulting  from  the 
decomposition  of  the  tufa  beds  promised  but  few  outcrops. 

Two  important  questions  present  thenfselves  in  the  consideration  of 
the  structure  of  this  interesting  mass ;  neither  of  which,  unfortunately, 
can  be  considered  as  definitely  decided  by  the  hasty  observations  made 
during  this  visit: 

First.  Are  the  peaks  the  relics  of  an  old  volcanic  crater  f 

Second.  Was  the  hornblende-  or  the  hypersthene-andesite  the  earlier 

flow  f  ; 

To  the  first  question  the  circular  form  of  the  main  ridg<3,  and  its 
bedded  structure,  seem  at  first  glance  to  give  a  decidedly  favorable 
answer.  More  mature  consideration  shows  that  the  present  form  was 
mainly  due  to  glacial  and  post-glacial  erosion,  whose  work  in  this  region 
has  been  on  such  a  stupendous  scale  that  evidently  the  present  form  of 
the  peaks  affords  little  guide  as  to  the  original  condition  of  the  mass. 
Had  the  present  semi-circular  ridge  once  formed  part  of  the  crater,  we 
should  expect  to  find  some  relic  of  the  rest  of  the  circle  resting  on 
the  ridges  to  the  north;  but  with  the  exception  of  the  northeast 
shoulder,  which  consists  of  a  distinct  rock,  and  which  is  evidently  also 
the  result  of  a  distinct  fiow,  no  lavas  were  found  north  of  the  entrance 
to  the  amphitheatre. 

As  regards  the  relative  ages  of  the  two  varieties  of  andesite,  it  is  to 
be  observed,  first,  that  the  homblendeandesite  is  the  higher  of  the  bed- 
ded series;  and,  second,  that  from  the  tufaceous  beds  no  fragments  of 
the  hornblende-andesite  were  obtained ;  while  those  of  hypersthene- 
andesite  were  of  very  frequent  occurrence.  On  the  other  hand,  the  flat 
eastern  shoulder,  which  is  probably  formed  of  hyx>ersthene-andesite,  re- 
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sembles  in  its  form  the  lateral  flows  which  como  from  tho  side  of  already 
built-up  volcanoes ;  and  as  a  general  rule  the  more  basic  augiteande- 
sites  have  been  found  to  be  younger  than  the  hornblendic  varieties.  Ill 
the  case  of  lavas,  superposition  is  by  no  means  necessarily-  a  proof  of  later 
origin,  inasmuch  as  the  later  flows  often  force  themselves  under  those 
already  existing.  Still,  in  the  present  case,  it  must  be  acknowledged 
that  the  evidence,  as  far  as  obtained,  is  in  favor  of  the  earlier  origin  of 
the  hypersthene-andesite. 

A  third  point  of  interest  for  future  investigation  is  the  determination 
of  the  true  character  and  relations  of  the  dacite  (rhyolite  f )  rocks. 

The  fact  that  in  the  present  stage  of  microscopical  lithology  the  old 
test  of  the  absence  of  striation  lines  visible  under  the  microscope  is  no 
longer  sufficiently  conclusive  to  determine  a  feldspar  as  orthoclastic, 
renders  of  doubtful  value  the  earlier  classiflcation  of  many  rocks  as 
trachytic  or  andesitic.  Many  fact^  already  observe<l  by  us  suggest  a 
doubt  whether  von  Richthofen's  classification  of  volcanic  rocks  will  be 
found  to  hold  good  everywhere  in  Colonulo,  and  even  that  many  modi- 
flcations  of  the  relations  of  the  older  eruptive  rocks,  as  well  as  of  those 
of  Tertiary  age,  may  be  found  necessary.  The  field  of  work  is  great, 
and  will  involve  long  and  laborious  studies  before  definitive  results  can  be 
obtained.  In  the  western  portion  of  the  Cordilleran  system  Tertiary 
volcanic  rocks  and  recent  lavas  are  in  vast  preponderance,  and  tbe  older 
eniptives  have  been  found  thus  far  in  but  few  i)oints.  In  Colorado, 
however,  while  the  dev^elopment  of  Tertiary  eruptive  rocks  is  considera- 
ble, it  seems  probable  that  a  very  large  proportion  of  the  eruptive  rocks 
will  prove  to  belong  to  those  generally  classixl  as  older,  from  their 
lithological  chara<5teri sties  alone ;  of  these,  however,  the  most  widely 
developed  class  may  doubtless  prove  to  be  Post-Cretaceous,  and  of  those 
which  belong  lithologically  to  the  class  of  Tertiary  eruptives  or  vol- 
•  canics,  there  are  many  whose  period  of  eruption  can  be  but  little  later 
than  this  period. 
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HYPERSTHENE-ANDESITE  AND  ON  1 
PYROXENE  IN  ADGITIC  ROCKS. 


By  Whitman  Cross. 


CHAPTER  I. 

HYI^ERSTHENE-ANDESITE  FROM  BUFFAI-O  PEAKS,  COI-O- 

RAI>0. 

The  microscopical  and  chemical  investiifation  of  certain  andesites  from 
the  Buffalo  Peaks  in  the  Mosquito  Range,  Colorado,  having  proved  con- 
clusively that  a  rhombic  pyroxene  is,  after  plagioclase,  the  most  essen- 
tial constituent,  the  writer  was  led  to  examine  carefnlly  all  similar  rockd 
at  his  command.  As  the  results  attained  are  wide-reaching,  and  affect 
many  well-known  European  rocks,  the  observations  made  on  the  Buffalo 
Peaks  rock  will  be  given  in  detail  in  Chapter  I;  the  results  of  the  com- 
parative study  are  embodied  in  Chapter  11. 

The  ''Introductory  Geological  Sketch'^  by  Mr.  S.  F.  Emmons  ren- 
ders any  further  description  of  the  Buffalo  Peaks  unnecessary ;  all  ref- 
erence to  topographical  or  structural  detail  will  be  found  sufficienUy 
explained  in  that  sketch. 


DESCRIPTION   OF   ROCK. 

Those  rocks  which  are  to  be  specially  considered  in  the  following 
pages  occur  principally  as  included  fragments  in  the  tufa  beds,  and 
^were  found  in  place  only  on  the  shoulder  of  the  main  peak  which  pro- 
jects to  the  northeast. 

This  latter  rock  is  compact,  dark  or  almost  black  in  color,  showing 
minute  glassy  feldspars,  which,  by  reason  of  their  transparency,  seem 
dark  also.  A  careful  examination  shows  a  number  of  small,  dark-green 
grains  and  prisms,  which  are  undoubtedly  pyroxene,  and  glistening  ore 
particles.  In  the  fresh  state  the  base  in  which  these  minerals  lie  has 
a  vitreous  lustre. 

The  fragments  found  in  the  tufa  vary  in  outward  appearance.  Part 
of  tbem  are  as  dark  and  compact  as  the  one  just  described,  while  others 
are  lighter  oolored|  with  more  distinct  crystals  of  feldspar  and  a  some- 
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IV hat  x)orons  grouudmass.  In  the  darker  ones,  the  feldspars  are  in  part 
of  a  clear  yellowish  tinge,  producing  a  very  deceptive  resemblance  to 
the  i)artiaUy  decomposed  olivine  of  basaltic  rocks. 

When  examined  under  the  microscope  in  ordinary  light,  these  rocks 
seem  to  be  typical  augite-andesites  of  very  simple  composition;  clear 
plagioclase  crystals,  pyroxene  in  small  crystals  and  irregular  grains, 
;with  magnetite  and  apatite,  are  the  only  mineral  constituents  to  be 
recognized.  These  larger  individuals  lie  in  a  groundmass  composed  of 
thin  plates  of  plagioclase,  light-green  microlites  of  pyroxene,  and  minute 
octahedrons  of  magnetite,  with  a  glass  basis  between  them,  wbich  is 
usually  clear,  though  sometimes  devitritied  by  light-brownish  globulites. 
In  the  rock  occurring  in  place,  the  microlites  are  unusually  large,  while 
in  the  others  they  sink  to  extraordinarily  minute  needles. 

Peculiarities  of  the  pyroxene. — Examined  in  polarized  light, 
none  of  tbe  elements,  except  the  pyroxene,  show  noteworthy  peculiarities. 
A  study  of  the  pyroxeuic  constituent  forces  one  to  the  conclusion  that  a 
rhombic  mineral,  probably  hypersthene^is  largely  predominant,  while  a  great 
number,  if  not  all  of  the  remaining  individuals,  must  be  considered  as  tri- 
clinic  in  crystallization. 

This  conclusion  is  based  on  the  following  microscopical  and  chemical 
iavestigatious: 

In  the  first  place,  on  testing  under  the  microscope,  in  polarized  light, 
all  the  prismatic  sections  and  small  prisms  whose  vertical  axis  seemed 
to  lie  in  the  plane  of  the  thin  section,  with  regard  to  their  optical  orien- 
tation, it  was  found  that  at  least  one-half,  and  generally  a  much  larger 
proportion,  possessed  an  axis  of  elasticity  parallel  to  the  vertical  crys- 
tallographic  axis.  Now,  the  only  section  of  a  monoclinic  mineral,  in  the 
prismatic  zone,  which  could  act  in  this  manner,  is  plainly  that  parallel 
to  the  orthopinacoid.  And  any  one  who  has  tested  the  prismatic  sec- 
tions of  augite  or  hornblende,  in  slides  of  massive  rocks,  knows  how 
rarely  a  section  can  be  found  so  nearly  parallel  to  the  orthoi)inacoid 
that  no  deviation  of  the  direction  of  total  extinction  from  the  vertical 
crystallographic  axis  can  be  detected.  The  justifiable  conclusion  is 
therefore  reached,  that  nearly  all  of  the  sections  in  question  belong  to 
a  rhombic  mineral. 

In  the  next  place,  the  sections  apparently  cut  perpendicularly  to 
the  vertical  axis  present  another  remarkable  deviation  from  the  rule. 
While  such  sections  should  give  no  data  for  the  separation  of  rhombic 
from  monoclinic  pyroxene,  siuce  in  both  the  directions  of  extinction  co- 
incide with  the  diagonals  of  the  prism,  it  is  here  found  that  in  only  a 
portion  of  the  sections  does  this  relation  actually  exist,  and,  further, 
the  numerical  ratio  between  those  cross-sections  with  normal  and  those 
with  abnormal  optical  relations  is,  in  any  given  slide,  nearly  equal  to 
the  ratio  between  those  prismatic  sections  showing  the  rhombic  and 
those  with  deviating  optical  orientation.  It  is  at  once  suggested  that 
the  cross-sections  showing  normal  optical  action  belong  to  the  same 
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mineral  whicb,  in  longitudinal  sections,  appears  as  rhombic,  while  the 
prismatic  sections,  which  are  seemingly  normal  augite,  belong  to  the 
apparently  triclinic  mineral. 

The  rhombic  mineral  as  shown  by  the  chemical  investigations  (p.  29) 
mnst  be  considered  as  hypersthene.  Its  pleochroism,  though  distinct, 
is  by  no  means  strong.  A  section  nearly  or  quite  at  right  angles  to  the 
prism  has  a  light  greenish-yellow  color,  and  the  changes  on  revolving 
it  through  90^  are  too  slight  to  be  expressed.  In  prismatic  sections  the 
hypersthene  is  pale-green  in  color  when  its  vertical  axis  is  perpendic- 
ular to  the  principal  section  of  the  nicol,.  and  greenish-yellow  when  these 
directions  are  parallel.  In  the  latter  position  there  is  sometimes  a  tinge 
of  brown.  The  other  pyroxene  is  not  pleqchroic  to  any  noticeable  degree. 
It  is  always  of  a  pale-green  color. 

The  cross-sections  of  hypersthene  are  very  well  defined.  They  show 
tlje  characteristic  eight-side<l  figures  of  pyroxene,  with  a  distinct  pris- 
matic cleavage,  and,  quite  subordinate  in  some  of  the  sections,  a  cleav- 
age parallel  to  the  pinacoids.  In  most  of  the  sections  showing  a  rhom- 
bic character,  the  pinacoidal  faces  are  predominant,  the  prism  simply 
truncating  the  angles  of  the  rectangle  formed  by  the  former  faces. 

The  hypersthene  does  not  show  the  prismatic  cleavage  in  longitudinal 
sections  so  plaiuly  as  the  triclinic  mineral.  The  lines  are  finer,  and  cross- 
fissures  are  common.  The  terminations,  too,  are  often  quite  regular, 
being  doubtless  caused  by  domes.  (See  Fig.  9,  Plate  II.)  It  is  in  the 
small  crystals  especially  that  the  regular  form  of  a  rhombic  mineral  is 
most  plain.  In  the  dark  and  compact  rocks  there  is  less  .difference  be- 
tween these  two  minerals  than  in  the  lighter  and  porous  ones.  In  the 
latter  one  finds  some  crystals  of  hj^persthene,  which  are  fibrous,  with  an 
incipient  decomposition  proceeding  from  the  cross-fissures  along  the 
vertical  cleavage  planes.    (See  Fig.  8,  Plate  II.) 

Triclinic  pyroxene. — Those  cross-sections,  showing  an  anomalous 
position  of  the  axes  of  elasticity,  are  in  many  ways  remarkable.  The 
outlines  are  similar  to  those  of  monoclinic  augite,  being  eight-sided  fig- 
ures, with  a  distinct  cleavage  parallel  to  what  may  be  taken  as  the 
prism.  The  deviation  of  the  angle  of  extinction  from  the  normal  one 
for  monoclinic  minerals  is  not  constant.  Very  many  of  the  crystals  are 
apparent  twins,  and  the  twinning  plane  bisects  the  prism  angle  in  all 
observed  cases. 

For  convenience,  it  will  be  assumed  that  this  plane  is  the  macropina- 
coid,  in  accordance  with  the  common  law  of  augite.  The  divergence  of 
the  direction  of  total  extinction  from  this  assumed  macrodiagonal  is  in 
most  cases  20^  to  25^,  but  cases  are  not  rare  of  it«  exceeding  this  aver- 
age up  to  38^  30'  as  observed  maximum.  It  is  more  often  above  25^ 
than  below  20o.  It  is  not  uncommon  to  find  several  angles  of  extinc- 
tion indifferent  portions  of  the  same  cross-section.  This  will  be  best 
understood  by  a  reference  to  the  figures  of  Plate  II. 

Plate  IL — Fig.  1  represents  a  section  with  partially  regular  outlinei 
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and  a  cleavage  most  pronounced  in  two  directions,  cntting  each  other 
at  an  angle  of  nearly  90o.  In  ordinary  light  it  seems  like  a  simple  sec- 
tion of  pale  angite.  In  polarized  light  it  appears  at  first  to  be  a  trilling 
whose  composition  face  is  qo  P  qo.  On  determining  the  direction  of  total 
extinction,  the  (in  figure)  upper  and  lower  portions  are  found  to  agree 
with  an  angle  of  27°  30'  from  the  assumed  macrodiagonal.  The  central 
portion,  however,  has  an  angle  of  extinction  of  1(P  30',  cutting  the  ma- 
crodiagonal in  corresponding  direction  with  the  preceding.  Its  rela- 
tions to  the  other  portions  are,  therefore,  not  those  of  a  plate  in  true 
twinning  position.  Moreover,  within  the  central  portion,  is  a  small 
irregular  patch,  with  cleavage  parallel  to  that  of  the  rest,  having  a  third 
angle  of  extinction,  viz,  6°  30',  and  also  in  the  same  general  direction. 

The  phenomenon  is  hence  to  be  regarded  as  an  intergrowth  of  sub- 
stances with  common  crystallographic,  but  differing  optical  orientation. 
The  central  portion  shows  brilliant  colors  of  polarization  in  certain  po- 
sitions, while  the  other  parts  vary  only  in  degrees  of  light  and  shade. 

In  Fig.  2,  the  extinction  of  several  parts  is,  as  indicated,  with  angles 
of  Iflo  30'  and  37°.  In  this  case,  however,  the  parts  are  related  as 
in  a  trilling  crystal,  the  direction  of  extinction  of  the  central  portion 
cutting  the  macrodiagonal  in  the  manner  necessary  had  there  been  a 
revolution  of  180^  about  the  normal  to  the  ma<jropinacoid.  The  i>arts 
with  extinction  of  19°  30'  polarize  somewhat  more  intensely  than  the 
others. 

Fig.  3  shows  a  crystal  O.IC*"™  in  diameter,  with  twin  structure,  the 
angles  of  extinction  being  respectively  24°  and  29^  for  the  two  halves. 
The  foimer  gives  more  brilliant  colors  in  polarized  light. 

Many  small  sections  are  very  similar  to  Fig.  4,  with  about  the  same 
angle  of  extinction.  Fig.  0  represents  an  apparent  intergrowth  of  rhom- 
bic and  triclinic  pyroxene.  The  rhombic  character  is  not  demonstrable 
of  course,  but  it  seems  most  probable,  as  the  intergrowth  of  hypersthene 
and  other  pyroxene  in  prismatic  sections  is  often  visible.  (See  Fig. 
5.)  The  hypersthene  polarizes  brightly,  while  the  other  mineral  neither 
gives  distinct  colors  nor  becomes  very  dark  in  any  position  between 
crossed  nicols,  so  that  its  nature  cannot  be  determined. 

Although  measurements  of  crystal  angles  made  on  chance  sections  in 
a  slide  of  a  fine-grained  rock  cannot,  from  the  nature  of  the  case,  be 
accurate,  an  attempt  was  made  to  determine  approximately  the  chief 
angles  of  the  prismatic  zone  of  this  questionable  mineral.  As  far  as 
could  be  judged  the  section  of  Fig.  1  was  cut  very  nearly  at  right  angles 
to  the  vertical  axis,  and  its  bounding  planes  were  sharply  defined. 
The  angle  h  of  upper  right-hand  quadrant  was  first  determined.  The 
mean  of  several  measurements,  taken  in  different  ways,  wa«  almost 
exactly  140^.  To  obtain  the  angle  a,  a  measurement  from  x  P  oc  to  the 
plane  of  intergrowth  was  made,  as  qoPqo  was  not  well  defined;  13 io 
was  the  result  within  a  few  minutes.  The  angle  of  the  two  pinacoidH 
was  next  measured  at  94°,  which  would  be  necessary  for  the  two  i>re- 
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ceding  determinations.  The  angle  a  was  determined  as  a  mean  of  sev- 
eral trials  at  134°  47',  the  prism  angle  between  faces  on  right-hand  of 
8ection  =  95^  (nearly). 

A  section  of  the  prism  of  this  mineral,  at  right-angles  to  the  vertical 
axis,  would  therefore  have  the  accompanying  form : 


US' 


The  figures  of  the  plate  will  be  seen  to  have  a  very  similar  form*  If 
the  sections  Figs.  2  and  3  were  of  normal  twins,  according  to  a  pina^ 
coid  face,  there  should  be  a  re-entering  angle  visible,  in  case  the  above 
measurements  are  correct.  On  some  of  the  sections  seen,  this  seemed 
to  be  actually  the  case,  but  they  were  too  small  and  indistinct  to  admit 
of  measurement. 

In  some  of  the  cross-sections  the  cleavage  is  apparently  better  devel- 
oped parallel  to  one  of  the  prismatic  directions  than  to  the  other ;  for 
example,  see  Fig.  Ij  but  this  difference  is  very  slight,  and  no  weight 
can  be  laid  on  it. 

TBICUNIC  PTBOIENE  IN  OTHER  BO€K». 

The  writer  has  noticed,  and  briefly  described,  an  apparent  triclinic 
pyroxene  in  certain  crystalline  schists  in  Brittany.*  The  phenomenon 
was  there  less  distinct  than  in  the  present  case,  and  it  was  then  thought 
probable  that  it  was  an  anomalous  optical  action  of  th^e  monoclinic 
augitc,  the  cause  of  which  was  unknown.  No  twin  structure  or  inter- 
growth  was  there  noticed,  and  the  divergence  of  the  direction  of  extinc- 
tion from  the  normal  one  was  even  more  variable  than  in  the  case  in 
hand.  The  material,  too,  was  less  favorable  for  accurate  observation,  yet 
the  two  instances  are  so  similar  that  in  all  probability  they  are  due  to 
the  same  cause. 

A  third  occurrence  of  this  same  phenomenon  has  been  observed  by 
the  writer  in  a  feldspar  basalt  from  Grand  River,  above  the  Hot  Springs, 
Middle  Park,  Colorado.  Mr.  S.  F.  Emmons,  in  passing  through  the 
Park,  collected  specimens  of  several  basalts,  and  one  of  them  shows, 
under  the  microscope,  a  pyroxene  seeming  in  ordinary  light  typical 
of  the  normal  augite  of  such  rocks.  It  is  not  pleochroic  to  any  describ- 
able  degree.  Its  cross-sections  are  eight-sided  figures,  with  a  strongly 
marked  cleavage.    Fig.  7,  Plate  II,  represents  a  cross-section  of  a  twin 

^W.  Cross:  ''Studieu  uber  bretonische  GesteiQe."  Mm.  uud  pet.  MittheiluDgen. 
G.  Tschermak,  (Neue  Folge),  III,  p.  396. 
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crystal  observed  in  tbis  basalt.  The  angles  of  extinction  for  the  two 
halves,  IQo  and  22^  from  twinning  plane,  are  perhaps  within  the  lim- 
its of  possible  error  of  observation  in  a  section  whose  exact  position 
cannot  be  determined.  All  other  cross-sections  show  similar  relations, 
•but  the  angle  of  extinction  varies  from  18^  to  33^  from  a  diagonal  of 
the  prism.    In  longitudinal  sections  the  action  is  normal. 

The  finding  of  pyroxene  with  snch  abnormal  o])tical  properties  in 
three  distinct  rocks,  from  such  widely  separated  localities,  led  naturally 
to  the  examination  of  the  pyroxene  in  the  common  augite  rocks,  such 
as  diabase,  basalt,  &c.  The  result  of  such  examination  is  to  show  that 
even  in  well-known  rocks  a  portion  of  the  pyroxene  does  not  exhibit  in 
polarized  light  the  properties  required  of  a  monoclinic  mineral.  In  many 
cases,  sections  of  the  supposed  augite,  which,  from  all  available  data, 
seemed  to  be  cut  very  nearly  at  right  angles  to  the  vertical  axis  of  the 
crystal,  were  found  to  act  abnormally  between  crossed  uicols.  A  num- 
ber of  instances  are  given  below,  mainly  from  well-known  European 
localities,  where  this  abnormal  action  was  noticed.  In  each  of  these 
rocks,  at  least  one  section  of  pyroxene  was  found,  which,  without  exam- 
ination in  polarized  light,  would  be  considered,  as  determined  by  the 
following  tests,  to  be  a  typical  cross-section  of  augite.  In  the  first  place, 
if,  in  a  given  rock,  the  pyroxene  was  found  to  possess  a  prismatic  de- 
velopment, an  eight-sided  figure  with  the  proper  angles  was  reipiired. 
I*arallel  to  two  of  these  outlines  there  must  be  a  very  distinct  cleavage, 
the  angles  formed  by  cleav^age  planes  being  measurable  at  very  near 
87^  and  93^.  By  means  of  the  micrometer  screw,  it  could  be  shown  in 
each  case  that  the  cleavage  plane  lay  nearly  or  quite  parallel  to  the  axis 
of  the  microscope. 

In  each  of  the  rocks  mentioned  below,  a  section  of  apparent  augite, 
determined,  as  above,  to  be  nearly  or  quite  perpendicular  to  the  verti- 
cal crystallographic  axis,  was  found  to  extinguish  light  between  crossed 
nicols  at  a  very  decided  angle  from  the  diagonals  of  the  prism.  In  all 
cases  cited,  the  section  was  clear,  fresh,  and  free  from  all  visible  dis- 
turbing elements.  In  a  few  cases,  where  the  maximum  of  darkness  was 
not  very  distinct,  the  interference  cross  of  the  calcite  plate  and  the  most 
sensitive  colors  produced  by  the  quartz  plate  were  used  in  the  determi- 
nation. 

The  instances  referred  to  are  as  follows : 

1.  Diabase. — Ilkendorf,  near  Nossen,  Saxony. 

2.  i>ia6(we.— Near  Elbingerode,  Hartz  Mountains,  Germany. 
•    3.  Diabase. — Burg  in  Nassau,  Germany. 

4.  Olivine  diaboffe. — ^Bjorfvas,  Dalarne,  Sweden. 
6.  Melaphyre. — St.  Wendel  on  the  Nahe,  Germany. 

6.  Homblend^andesite. — Bolvershahn,  Siebengebirge,  Germany. 

7.  Homblende-andesite. — Jakuben,  near  Tetschen,  Bohemia. 

8.  ^^Augit^-aiidesite,^^ — ^Mount  Cotopaxi,  Ecuador,  South  America. 
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9.  ^^Dolerite,^ — Lowenburg,  Siebeogebirge,  Germany, 

10.  ^^Dolerit^.^ — ^The  Meissner,  Hessen,  Germany. 

11.  Feldspar  basalt — Bildstein,  Vogelsberg,  Germany. 

12.  Feldsparhasalt — Holmestraud,  Sweden. 

13.  NepheliniU. — Meicbes,  Vogelsberg,  Germany. 

14.  Feldspar  basalt  lava, — Mount  uEtna,  eruption  of  1537. 

15.  Nepheline-basalt. — Robscbitz,  near  Bilin/ Bohemia. 

16.  NephelinebaaalL — HercUenberg,  Laacber  See,  Germany. 

17.  LeucitebasalL — The  Abtei,  Laacber  See,  Germany. 

18.  Leucitebasalt — Veitskopf,  Laacber  See,  Germany. 

19.  Leiwite  basalt — Niedermeudig,  Laacber  See,  Germany. 

20.  Hauynebasalt, — Cranzabl,  Saxony. 

21.  Leucite  lava. — Mount  Vesuvius,  old  eruption. 

In  very  many  other  cases  the  same  behavior  was  noticed,  but  lessde- 
cidedly.  Especially  in  coaiparison  with  the  hornblende  of  diorite,  por- 
phyrite,  &c.,  is  the  abnormal  behavior  of  pyroxene  noticeable. 

So  far  as  is  known  to  the  writer,  this  abnormal  action  of  supposed 
aiigite  has  never  been  dwelt  upon,  if  indeed  it  has  been  noticed  at  all. 
!None  of  the  available  material  contains  the  questionable  mineral,  in  size 
or  perfection,  suitable  for  isolation  and  crystallographic  investigation ; 
bence  the  correctness  of  the  view  here  advanced,  that  it  is  triclinic,  can- 
not be  proven.  The  only  other  explanation  possible  is  that  of  an  "op- 
tical anomaly." 

If  this  mineral  be  triclinic  in  crystallization,  it  is  manifestly  different 
from  either  Babingtonite  or  Szaboite,  the  only  known  triclinic  pyroxenes, 
and  forms  a  new  species,  whose  chemical  composition  does  not,  in  all 
probability,  vary  greatlj*  from  that  of  common  augite.  The  variations 
in  optical  behavior  suggest  an  analogy  with  the  triclinic  feldspars. 

Whether  the  observed  behavior  be  finally  explained  in  accordance 
with  the  hypothesis  here  advocated  or  not,  an  interesting  and  impor- 
tant subject  for  further  investigation  is  certainly  indicated. 


CHEMICAL   COMPOSITION   OF   THE   HOCK. 

The  rock  selected  for  chemical  analysis  is  that  occurring  in  place  on 
the  northeast  shoulder  of  the  main  Buffalo  Peak.  (Coll.  Ko.  144.)  For 
a  description  of  its  structure  and  constituents  see  page  19.  The  rock 
was  very  fresh,  and  the  minerals  recognized  in  it  are  plagioclase,  two 
pyroxenes,  magnetite,  and  a  little  apatite*  Between  these  is  a  brown- 
ish glassy  base. 

The  specific  gravity  was  taken  at  a  temperature  of  16^  0.    The  analy- 
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sis  was  made  by  Mr.  W.  F.  Hillebrand,  chemist  to  the  Rocky  Mountain 
Division  of  the  Survey. 

Specific  gravity ^ 2. 742 

SiO« 56.190 

AI2O3 16.117 

FeaOa : 4.919 

FeO 4.433 

MdO trace 

Cab 6.996 

BaO trace 

SrO trace 

MgO 4.601 

Na«0 2.961 

K,0 2.368 

H3O 1.028 

PaOft \ 0.266 

CI... 0.022 

99.901 

There  is  but  little  in  the  analysis  which  requires  special  explanation. 
The  percentage  of  K2O  is  considerably  larger  than  would  be  exi>ected, 
as  none  of  the  larger  crystals  of  feldspar  can  be  considered  as  sauidine. 
The  amount  of  P2O5  found,  with  the  CI,  indicates  that  minute  needles 
of  apatite  must  be  quite  abundant  in  the  groundmass,  though  but  few 
can  be  recognized  as  such.  BaO  and  SrO  are  seldom  given  in  analyses 
of  andesites — ^probably,  in  many  cases,  because  they  were  not  sought  for. 


ISOLATION   AND   ANALYSIS    OF   HYPEBSTHENE. 

In  order  to  establish  the  identity  of  the  pyroxene,  which  seemed 
from  its  optical  behavior  to  be  rhombic,  an  attempt  was  made  to  isolate 
the  same  for  analysis.  It  is  scarcely  necessary  to  mention  in  this  con- 
nection that  the  desire  to  compare  the  Buffalo  Peaks  rock  with  the 
hypersthene-bearing  andesite  of  the  volcano  of  Santoriu  in  the  Grecian 
archipelago  led  to  the  chemical  investigations  which  follow;  and  it  may 
be  safely  assumed  that  the  chief  results  of  the  investigations  of  Fouqud 
on  the  Santoriu  lavas  are  known  even  to  those  to  whom  the  final  volume, 
with  its  wealth  of  minute  observations  and  splendid  illustrations,  is  not 
accessible.* 

Investigations  of  FouQufi  on  the  lavas  of  Santorin.— Fouqu6 
found  that  the  lava  of  the  enii)tiou  of  1SG6,  which  at  first  glance  seemed  a 
typical  augite-andesite,  contained  in  reality  two  pyroxenes,  which  he  iso- 
lated and  determined  as  normal  augite  and  hypersthene.  He  also  found 
hyporsthene  in  older  rocks  of  this  same  volcanic  group.    It  is  the  first 


•F.  Foiiqjii6,  '^Santorin^  et  ses  iSruptions",  Paris,  1879. 
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instance  where  the  presence  of  a  rhombic  pyroxene  in  "  augite-andesite" 
has  been  chemically  and  optically  proved  beyond  dispute. 

As  the  so-called  Thonlet  solution  of  the  iodide  of  mercury  in  the 
iodide  of  potassium  was  not  available  at  the  time  the  investigations 
were  in  progress,  recourse  was  had  to  the  method  employed  by  Fouqn6 
{L  c,  p.  190)  in  separating  the  iron-bearing  minerals  of  the  Santorin 
lavas  from  the  Other  constituents. 

Method  used  rN  isolation  op  hypersthene. — A  specimen  of  the 
rock  was  crushed  until  all  passed  through  a  sieve  containing  sixty  meshes 
to  the  inch.  Only  that  portion  of  the  powder  was  used  which  was  re- 
tained by  a  sieve  having  eighty  meshes  to  the  inch,  as  uniformity  in  size 
of  the  grains  acted  upon  by  the  acid  is  desirable,  and  the  finer  powder  is 
objectionable  on  several  accounts  (see  Fouqu6,  I,  c).  The  grains  thus 
obtained  were  placed  in  a  platinum  dish,  and  treated  with  strong  tluor- 
liydric  acid,  which  attacks  first  the  feldspars  and  other  substances  free 
from  or  poor  in  iron.  According  to  Fouqu^,  concentrated  acid  is  best, 
in  which  case,  in  pouring  the  powder,  little  at  a  time,  into  the  acid,  there 
is  a  more  or  less  violent  ebullition  without  the  application  of  external 
heat.  On  the  ceasing  of  this  ebullition  it  may  be  presumed  that  a  large 
part,  if  not  all,  of  the  easily  attacked  minerals  is  dissolved.  The  action 
is  stopped  by  dilution  with  water.  If  matter  still  remains  which  it  is 
desired  to  remove,  the  water  is  poured  oif  and  the  powder  treated  again 
with  acid.  In  the  present  case  the  acid  was  not  concentrated,  and 
hence  considerable  heating  was  necessary.  In  all  eases  the  powder 
should  be  rapidly  stirred  with  a  platinum  spatule.  On  discontinuing 
the  action  of  the  acid,  there  is  always  more  or  less  gelatinous  silica 
deposited  upon  the  remaining  grains.  This  is  removed  by  repeated 
washings  and  rubbing  of  the  powder  under  water  with  the  finger.  The 
magnetite  is  then  separated  with  a  small  magnet. 

A  specimen  of  the  BuiFalo  Peaks  rock  (Coll.  No.  144)  of  which  the 
complete  analysis  was  made,  treated  as  above  at  different  times,  yielded  a 
powder  in  which  there  were  only  a  few  white  grains  remaining.  The  acid 
did  not  seem  to  attack  tliem  very  readily,  and  before  they  entirely  disap- 
peared a  considerable  portion  of  the  pyroxene  was  also  dissolved.  The 
residue  was  finally  obtained  quite  pure,  and  yielded  upon  analysis  the  re- 
suits  nnder  land  Ilbeiow.  Fouque  found  (/.c.,p.l95)that  If  the  mixture 
of  augite  and  hypersthene  derived  from  the  Santorin  lava  were  further 
treated  with  fluoi  hydric  acid,  the  augite  was  much  more  easily  attacked, 
as  it  contained  less  iron,  and  that  he  could  in  this  wiiy  finally  obtain  hy- 
I)er8thene  with  but  little  admixture  of  augite.  In  the  present  case  the 
microscope  sliowed  a  large  amount  of  augite  with  the  rhombic  mineral,  in 
the  rock  section,  but  the  analysis  shows  the  substance  analyzed  to  have 
been  nearly  pure  hypersthene ;  hence,  it  is  presumable  that  the  quantity 
of  pyroxene  which  was  dissolved  in  removing  the  white  grains  above  re- 
ferred to  must  have  been  chiefly  augite.    Microscopic  examination  of 
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material  left  in  Analysis  I  (whicli  has  been  made  since  this  was  written), 
after  the  feldspar  had  disappeared,  showed  a  decided  admixture  of 
angite  with  hypersthene ;  the  angite  was,  however,  removed  by  further 
treatment  with  acid. 

Another  specimen  from  the  Buffalo  Peaks,  from  a  boulder  in  the  tufa 
beds  (Coll.  No.  150),  was  treated  in  the  same  manner.  This  rock  was 
chosen  because  the  microscope  showed  a  large  amount  of  very  pure 
rhombic  jiyroxene  and  but  little  augite.  The  powder  obtained  was 
examined  with  the  microscope  and  found  to  be  almost  absolutely  free 
from  impurities.    Its  analysis  is  given  under  III. 

Microscopic  investigation  of  isolated  material — The  micro- 
scopic study  of  the  isolated  crystals  and  fragments  shows  clearly  the 
rhombic  nature  of  the  mineral  in  question.  The  crystals  obtained  are 
often  0.3°*"*  in  length,  and  0.15™F  in  thickness.  In  all  those  suspect<?d  of 
being  rhombic,  the  pleochroism  is  much  stronger  thnn  has  been  de- 
scribed for  the  sections  observed  in  the  slide.  (See  p.  21.)  The  changes 
in  color  are  from  a  dark  reddish-brown  to  a  very  distinct  green,  instead  of 
from  greenish-yellow  to  i)ale  green.  Every  such  prism  extinguishes  light, 
parallel  to  the  vertical  ajds.  The  grains  of  augite  are  more  of  a  lK)ttle- 
green  color,  and  only  very  faintly  pleochroic.  In  the  material  obtained 
from  specimen  (Coll.  No.  150)  affording  III,  probably  not  more  than 
one  per  cent,  of  the  grains  are  augite.  Many  prisms  are  quite  perfect, 
and  it  would  not  be  at  all  difficult  to  isolate  a  large  number  of  little 
crystals  of  almost  the  exact  appearance  of  those  reproduced  by  Fouqu^ 
in  Plate  LX,  Fig.  2,  of  his  previously  cited  work.  The  crystals  in  the 
Buffalo  Peaks  rock  are  usually  stouter  than  most  of  those  pictured  by 
Fouqu^,  but  are  quite  as  regular  in  form.  Fig.  9  of  Plate  II  shows  a 
crystal  from  the  thin  section  of  the  rock  which  furnished  the  material 
for  Analysis  III. 

Analytical  table. — For  comparison,  the  composition  obtained  by 
Fouqu^  for  the  hypersthene  of  the  Santorin  lava  of  18CG  fs  given  under 
IV;  under  V  the  analysis  of  the  "augite"  from  the  "augit-andesit'^  of 
the  highest  peak  of  the  "  Sierra  de  Mariveles  ^  in  the  island  of  Luzon, 
given  by  Oebbeke;^  and  under  VI,  the  analysis  by  Damour  of  the  well- 
known  hypersthene  from  St.  Paul's  Island,  on  the  coast  of  Labrador, 
as  given  by  Dana.* 

The  isolation  of  the  hypersthene,  and  Analyses  III  and  III,  were  car- 
ried out  by  Mr  Hillebrand. 


'K.  Oebbeke,  Neueg  Jahrbuch,  etc.,  I  Beilage  Band.,  p.  451  (1881), 
*  J.  D.  Dana.    A  System  of  Mineralogy,  fifth  edition,  p.  210. 
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ANALYSES. 


L— Baffjlo 
Peaks. 

II.-Bnffalo'  ni.~Baffalo 

Peaks.     1       Peaks. 

■ 

IV.— San. 
.    torin. 

v.— Tm- 

ton. 

VI.-Salnt 
Paul's. 

Sp.  Gr. 

3.307 

8.477 

*  * 

5L703 
L720 
0.304 

17.995 
0.363 
2.g73 

23. 091 

61. 167 
2.154 

60.043 
2.906 

60.12 
2.12 
1.G0 

23.59 

51.50 
a80 
2.80 

10.66 
0.75 

10.45 

19.69 

k 

51.36 

0.37 

18.360 
0.363 
a  812 

24.251 

17. 812 
0.120 
6.696 

21.744 
0.274 

21.27 

1.32 

10.49 

11.05 

0.67 

3.00 

2L31 

•••••^^ •^^ 

1 

100. 049           100. 097 

1 

99.595 

99.64 

90.65 

9a72 

The  specific  jprravity  of  III  was  taken  at  23°  C. 
OiscussiON  OF  ANALYSIS. — In  I  and  II  the  alkalies  were  not  tested 
',  and  in  II  and  III  all  the  iron  is  given  as  FeO,  becanse  the  si)ecial 
termination  of  tbe  protoxide  was  not  successful.  The  amount  of  Fe203 
esent,  is  in  all  probability  about  the  same  as  in  I.  The-  amount  of  iron 
•rived  from  ji^rains  of  magnetite  included  in  the  pyroxenes  of  II  and 
1  is  small.  The  crystals  are  unusually  free  from  inclusions  of  all  kinds. 
he  MnO  of  II  is  taken  from  I,  and  is  undoubtedly  very  nearly  correct, 
le  x»ortion8  analyzed  being  derived  from  the  same  rock.  In  III  is  in- 
lad<Ki  a  small  amount  of  feldspar  attached  to  hyi)ersthene  grains,  and 
rhieb  could  not  be  dissolved  without  losing  too  much  of  the  latter  min- 
raL 

On  comparing  II  and  III  with  the  other  analyses  of  the  tahle,  it  is  clear 
hat  they  are  much  nearer  to  typical  hypersthene  (VI)  in  composition 
ban  the  rhombic  mineral  of  the  Sautorin  lava,  whose  identity  with 
lypersthcne  has  been  recently  admitted,  even  by  Rosenbusch,^  who  had 
it  first  expressed  doubts  upon  the  subject.^  The  varying  quantities  of 
3aO  in  I,  II,  III,  and  IV  may  indicate  that  the  simple  silicate,  CaSiOa,  en- 
;er»  more  hirgel3'  into  the  composition  of  rhombic  pyroxene,  as  occur- 
dng  in  rocks,  than  hjis  heretofore  been  supposed. 

Tbe  only  instance  since  the  work  of  Fouqu^,  known  to  the  writer,  where 
the  pleochroic  pyroxene  of  an  "  augite-andesite  "  has  been  isolated  and 
examined  with  regard  to  its  crystal  system,  is  in  the  case  of  the  rock 
rrom  the  Sierra  de  Mariveles,  which  was  investigated  by  Oebbeke  (/.  c), 
and  which  gave  Schwager  the  composition  V  of  the  table.  Oebbeke 
finally  pronounces  the  mineral  to  be  augite  and  not  hypersthene.  In 
this  case,  as  in  those  mentioned  later  (p.  34),  the  grounds  given  for 
the  determination  are  by  no  means  satisfactory.  The  only  evidence 
giren  by  Oebbeke  in  favor  of  tbe  mouoclinic  system  is  the  following : 

ftjj^view  of  Foaqn^B  work  on  Santorin,  in  Neues  Jahrbuoh,  etc.,  1880,  II,  p.  310. 
•fiooeuboachy  Moasige  Qtssteine,  p.  418. 
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He  examined  a  few  of  the  isolated  pleocbroic  prisms  by  attacliiu^  them 
singly  to  a  piece  of  wax  in  such  a  maimer  that  he  could  test  the  direction 
of  extinction  parallel  to  each  face  of  the  prismatic  zone,  and  In  each  crys- 
tal examined  he  found  oblique  extinction  in  some  position.  The  writer 
found,  on  examining  the  material  which  furnished  Analysis  III,  that 
many  pleochroic  prisms  did  not  give  definitely  an  extinction  parallel  to 
the  vertical  axis  when  lying  loosely  on  an  object  glass  in  air;  but  that 
the  same  grains  mounted  in  balsam  were  much  more  clear  and  distinct  in 
their  optical  behavior,  and  always  in  favor  of  the  rhombic  system.  In 
the  case  of  such  tiny  grains,  especially  when  obtained  by  the  crushing 
of  rock  to  powder,  the  examination  of  optical  properties  in  the  air  is 
very  unsatisfactoi'y-  The  reflection  of  light  from  uneven  surfaces,  the 
disturbing  influence  of  fissures,  of  included  substances,  &c.,  all  tend  to 
make  the  optical  examination  of  minute  particles  in  air  unreliable.  If 
mounted  in  balsam,  the  liability  to  error  is  much  less. 

The  substance  which  yielded  the  composition  V  was  isolated  by  means 
of  the  Thoulet  solution,  and  would  represent  a  mixture  of  rhombic  and 
monoclinic  pyroxenes,  were  both  present  in  the  rock.  The  figures  of 
V  are  certainly  abnormal  for  any  augite  known  to  occur  as  a  rock  con- 
stituent, but  are  easily  explained  on  the  supposition  of  a  mixture  of 
augite  with  a  bronzite  or  hypersthene. 
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CHAPTER  II. 

RHOMBIC  PTROXENE  TS  OTHEIl  ANBE8ITES. 

Tlie  resemblance  of  the  Buffalo  Peaks  rock  to  that  variety  of  angite- 
andesitc  which  has  always  been  regarded  as  most  typical,  natui'ally 
demanded  that  all  available  examples  of  the  latter  should  be  examined 
in  rej?ard  to  the  character  of  the  x>yroxeuic  constituent.    The  paiticular 
variety  referred  to  is  that  characterized  by  a  glassy  base,  often  brownish 
in  color,  in  which  lie  a  multitude  of  minute  microlites  of  plagioclase 
and  pyroxene,  with  magnetite  grains.    The  same  minerals  occur  in  por- 
X>hyritic  individuals,  though  by  no  means  so  prominently  as  in  other  varie- 
ties of  andesite.     Bornblende  and  biotite  are  often  entirely  wanting  and 
are  rarely  abundant.    Olivine  appears  occasionally.    This  variety  is 
esjiecially  abundant  in  Hungary,  Transylvania,  and  Servia. 

As  many  of  the  rocks  examined  come  from  well-known  European 
localities,  the  observations  in  each  particular  case  will  be  concisely 
given.  Unfortunately,  only  their  sections,  without  hand  specimens, 
were  available.' 

In  each  section  the  attempt  was  made  to  observe  and  record  the 
direction  of  total  extinction  in  every  prismatic  section  of  pyroxene  of 
sufficient  size  to  allow  exact  determination. 

Tabulated  result  of  observations  on  augite-andesites. — 
The  ratio  of  prismatic  sections  with  rhombic,  to  those  with  monoclinic 
optical  orientation,  was  found  to  be  in  the  rock  from : 

(1)  Bohunitz,  near  Schemnitz,  in  Hungary as    8:   2 

(2)  Podhrad,  near  Schemnitz,  in  Hungary as  15 :    5 

(.3)  Bagonya,  near  Schemnitz,  in  Hungary as  13 :   6 

(4)  *'  Gonczer  Thai,"  near  Schemnitz,  in  Hungary as  21 :    1 

(.i)  Ober  Fernezelj',  northeast  from  Nagy-Banya,  Hungary as  15  :    2 

(C)  Roszaj-Ingnies,  northeast  from  Nagy-Banya,  Hungary as    8:5 

•(7)  Southeast  of  Eank,  Abanjer  Comitat,  Hungary as  47  :  11 

•  (8)  MagosTer,  Abanjer  Comitat,  Hungary as  43 :  17 

•(0)  Between  Tuhrina  and  Czervenicza,  Saroser  Comitat,  Hun- 
gary  as  24 :    6 

"  For  Nos.  1,  2,  3, 4,  .'>,  6,  and  13,  the  writer  is  indebted  to  Prof.  F.  Zirkel,  of  Leipzig. 
No8.  10,11,  ftod  12  are  contained  in  the  ''Sammlung  No.  6,  von  typischon  vulkaii- 
ischen  Gk^steinen  aus  Ungam  nnd  8erbien,"  prepared  and  sold  by  R.  Fiiess,  in  Berlin. 
The  material  is  said  to  have  been  selected  and  described  by  Prof.  J.  Szabcj,  in  Bada- 
pest. 

•  Kos.  7, 8,  and  9  are  rooks  sent  by  the  "  K.  K.  geologiscben  Reicbsanatalt "  of  Aus- 
tria to  the  United  States  Geological  Sarvey  of  the  Fortieth  Parallel,  aud  were  kindly 
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(10)  Tokajer  Berg,  Northeastern  Hungary ^  None  distinctly 

(11)  Lorinczi,  Mdtra  Gebirge,  Central  Hungary >     nionoeliuic 

(12)  BoraC,  Southern  Servia )  could  be  found. 

(13)  Mount  Cotopaxi,  Ecuador,  South  America as  10  :    5 

Discussion  op  table. — In  Nos.  4,  5,  and  C,  only  the  larger  sections 
wore  counted.  There  are  many  of  about  0.4™*"  to  O.a™™  in  length,  all  of 
which  extinguish  light  parallel  to  the  vertical  axis. 

The  few  sections  in  which  the  optical  behavior  was  not  distinct  were 
neglected. 

The  microlites  of  pyroxene,  in  cases  where  they  could  be  tested,  seemed 
for  the  most  part  to  be  monoclinic,  but  the  determination  wa^  seldom 
satisfactory. 

It  appears,  therefore,  that  in  all  those  cases  mentioned  above,  a  rhom- 
bic pyroxene  is  much  more  abundant  in  porphyritic  individuals  than 
augite.  For  it  cannot  be  supposed  that  such  constant  results  could  be 
obtained  through  mere  chance.  It  is  true  that  sections  of  augite  par- 
allel to  the  orthopinacoid  are  not  to  be  distinguished  optically  from 
rhombic  pyroxene,  but  it  is  not  possible  to  explain  the  above  figures  in 
that  way. 

The  same  difference  in  appearance  between  the  two  pyroxenes  is  to 
be  noticed  in  the  above  rocks  which  was  described  in  the  case  of  the 
Buffalo  Peaks  andesite.  The  rhombic  mineral  is  pleochroic  in  the  same 
manner  (p.  21),  while  the  monoclinic  is  not  noticeably  so.  There  is  also 
a  difference  in  development.  The  rhombic  pyroxene,  which,  through 
analogy  with  the  cases  described,  will  be  hereafter  designated  as  hyper- 
sthene,  is  better  develoi)ed  than  the.  augite.  Its  crystals  show  ter- 
miimtions  as  it*  from  domes  quite  frequently,  and  it.s  cross-sections  are 
shari)er,  being  chiefly  bounded  by  pinacoidal  outlines.  The  Jiugite 
grains  are  n)uch  more  irregular  as  a  rule,  and  contain  glass  and  mag 
netite  inclusions  in  greater  abundance  than  the  hyi)ersthene  crystals. 
An  apparent  intergrowth  of  the  two  was  not  unfrequently  noticed,  ad 
in  the  rocks  from  Bohunitz  and  Roszaj-Ingnies. 

Augite  ANDESiTES  of  the  40Tn  Parallel. — Through  the  cour- 
tesy of  Mr.  Arnold  Hague  the  slides  of  the  andesitic  rocks  collected 
during  the  geological  exploration  of  the  Fortieth  Parallel,  and  which 
have  been  described  by  Prof.  F.  Zirkel,^  were  placed  at  the  disposal 
of  the  writer.  The  results  obtained  from  the  examination  of  these 
slides  agree  fully  with  what  has  been  stated  concerning  the  t)uroi)ean 
rocks.  In  all  but  two  of  those  rocks  described  by  Professor  Zirkel  as 
"augite-andesites"  a  very  large  part  of  the  pyroxene  seems  identical 

loaned  to  tbe  writer  by  Mr.  Arnold  Hague,  United  States  Geologist,  the  cnstodiuu 
of  the  coHections  belonging  to  tbe  Fortieth  ParaUel  Survey.  The  rocks  l»ear  re- 
ajiectively  the  nnmlK?ir8  24,  25,  and  19  of  the  Austrian  Survey,  and  are  hibeled  •*  Graner 
Trachyt,  Ricbthof.''  They  are  aU  typical  rocks,  in  fresh  condition,  of  the  class  under 
discussion. 
«F.  Zirkel,  Microscopical  Petrography.    V^ashiugton,  1876,  p.  221. 
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-with  that  which  is  regarded  as  probable  byperstheue  in  the  above  rocks. 
The  two  exceptions  (Mic.  Nos.  514  and  515)  are  basaltic  in  habitus  And 
carry  olivine. 


PREVIOUS     OBSERVATIONS     OF     RHOMBIC     PYROXENE      IN      AUGITE- 

ANDESITES. 

Historical. — The  nnuiber  of  instances  known  to  the  writer  where 
the  presence  of  rhombic  pyroxene  in  *'augite  andesites"  has  been  at 
all  emphasized  is  extremely  small.  J.  Niedzwiedski^®  described  in  1872 
a  rock  from  St.  Egidi,  in  Steiermark,  as  *'  HypersthenAndesit.^  In 
1877  this  rock  is  mentioned  by  liosenbnsch"  as  the  single  rock  known 
which  can  bear  that  name.  In  1880  E.  Ilussak''  pronounced  it  an  ordi- 
nary augite-andesite,  and,  so  far  as  the  writer^is  aware,  his  verdict  has 
nbt  been  questioned.    Eeference  will  again  be  made  to  this  case  later. 

The  occurrence  of  rhombic  pyroxene  even  as  an  accessory  constituent 
of  augite-andesites  has  been  but  rarely  announced. 

R.  von  Drasche**  has  mentioned  bastite  as  occurring  in  augite-andesite 
from  Videna,  in  Steiermark. 

Rosenbusch"  at  the  time  of  issuing  his  often  cited  work  (1877),  while 
not  denying  that  a  rhombic  pyroxene  may  occur  in  augite-andesites,  is 
still  inclined  to  consider  those  pleochroic  prismatic  sections  of  pyroxene 
in  which  light  is  extinguished  parallel  to  the  vertical  axis,  as  chance 
sections  of  angite  parallel  to  the  ortho-pinacoid.    It  is  in  great  meas- 
are  owing  to  this  judgment,  no  doubt,  and  to  the  undoubted  presence  of 
pleochroic  angite  in  recent  rocks,  that  many  observers  have  seemed  to 
dismiss  all  thoughts  of  rhombic  pyroxene  if  in  the  same  slide  with  pleo- 
chroic sections,  such  as  have  been  described,  normal  angite  with  its 
oblique  extinction  could  be  fgund.    Thus,  E.  Hussak  (Lc.)  disposes  of  the 
bypersthene  andesite  of  Niedzwiedski  with  the  simple  assertion  that  the 
pyroxene  is  monoclinic,  because  he  has  found  apparent  prismatic  sec- 
tions in  which  extinction  took  place  at  more  than  'S(P  from  the  vertical 
•^-   Inasmuch  as  he  had  previously  confirmed  the  statements  of  von 
piaechc**,  it  seems  highly  probable  that  angite  is  not  specially  abundant 
in  this  andesite. 


^^^'  Niedzwiedski,  TschermaVs  Min.  and  pet.,  Mittheilnngen,  IV,  187!;>,  p.  253. 

a?'  '^nbusch,  yaasige  Gestv^ine,  p.  480. 

^^'  Hnasak,  Nenes  Jahrbnch  fUr  Mineralogie,  etc.,  18^0,  I.  p.  289. 
'*B  ^^^  ^nache,  Tschermak's  Min.  undpet.  Mitth.,  187:?,  V.  p.  1. 
i^p'  ^<%enbn8ch,  Maaeige  Oesteine,  p.  411. 

^«««ak,  Verhandl.  d.  k.  k.  Geol.,  ReichsanHtalt,  Vienua,  1878,  p.  338. 
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Hussak^^  has  also  published  the  results  of  microscopic  investigations 
on  the  eruptive  rocks  of  the  region  about  Schenmitz,  in  Hungary.  While 
the  rocks  of  this  district  have  been  frequently  studied  by  eminent  in- 
vestigators, such  as  Zirkel,  vom  Eath,  and  Doelter,  the  publication  of 
Hussak  is  here  considered  as  the  most  recent  known  to  the  writer. 
Augite-andesite,  of  the  type  especially  under  consideratidn,  is  very 
abundant  near  Schemnitz.  Hussak  mentions  a  large  number  of  occur- 
rences, among  them  those  of  Bohunitz  and  Podhrad,  and  the  great  simi- 
larity of  most  of  them  is  evident.  The  pyroxenic  constituent  is  always 
called  augite,  although  some  of  it  extinguishes  light  parallel  to  the  ver- 
tical axis.  Decomposition  products  resembling  bastite  were  also  noticed. 
The  pleochroism  is  quite  strong  and  the  pinacoids  are  markedly  pre- 
dominant.   The  angle  of  extinction  in  two  cases  is  given  as  47^  and  48^. 

The  general  description  given  by  Hussak  corresponds  closely  to  that 
required  by  the  two  slides  in  ])ossession  of  the  writer,  from  Podhrad 
and  Bohunitz,  except  that  no  allowance  is  made  for  two  species  of  pyr- 
oxene. 

The  short  description  accompanying  the  slides  of  the  Fuess  collection 
(see  p.  31)  mentions  no  other  pyroxene  than  augite,  even  in  those 
cases  where  every  prismatic  section  seems  to  be  rhombic. 

The  determination  of  hypersthene  in  the  lavas  of  Santorin,  and  the 
statements  of  Oebbeke  concerning  the  pyroxene  in  the  "augite-ande- 
sites''  of  the  Philippine  Islands,  have  already  been  cited,    (p.  29.) 

In  all  other  descriptions  of  or  references  to  augite-andesite  of  the 
chief  type  which  have  come  under  the  observation  of  the  writer,  it  is  im- 
possible to  obtain  satisfactory  data  concerning  the  pyroxene.  In  nearly 
all  of  them,  however,  the  pleochroism  and  predominance  of  the  pina- 
coids are  dwelt  upon,  which,  iii  the  light  of  the  present  investigation, 
justifies  the  suspicion  that  rhombic  pyroxene  is  not  wanting.  Two  in- 
stances will  be  given  where  the  existing  descriptions  of  '*augite-ande- 
sites''  suggest  the  identity  of  the  supposed  "augite"  with  the  rhombic 
pyroxene  of  the  rocks  here  described. 

Bosenbusch  ^^  mentions  that  the  augite  of  the  "  angiteandesites  "  from 
Ghimborazo  and  Tunguragua,  in  the  Andes  of  South  America,  is  strongly 
pleochroic.  Artop6  ^^  has  given  analyses  of  several  augite-andesites  from 
the  Andes,  among  them  being  two  from  Tunguragua.  One  of  these 
shows  nearly  G  per  cent.  MgO,  while  in  two  other  cases  nearly  4  per  cent^ 
MgO  is  given.  The  augite-andesite  from  Gotopaxi,  examined  by  the 
writer,  showed  10  apparently  rhombic  pj-roxenes  to  5  monoclinic. 

Again,  Cohen*'  describes  the  porphyritie  augite  crystals  of  two  Ha- 


^'^E.  HiiH8ak,  Sitznngsbericht  d.  k.  AkAl.  d.  Wiss.,  Vienna,  July,  1880,  p.  164. 
*^  Kosenbnsch,  Mabsige  Gesteine,  p.  420. 

"Artopd,  *•  Ubor  augithaltige  Trachyte  der  Auden,"  1872.     Gottiugen. 
**E.  Cohen,  "OberLaven  von  Hawaii,'*  etc.,  Neues  Jahrbuch,  etc.,  1880,  II,  pp.  38 
and  54. 
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waiian  andesites  as  '^krdjfi^  pUochroititfch^^  in  the  same  manner  shown 
io  the  Buffiilo  Peaks  hypersthene.  while  the  microlites  in  the  ground- 
mass  do  not  seem  to  be  so.  Also,  the  augite  of  an  ^^Augita  ndeaithimfitein  " 
found  between  New  Britain  and  New  Ireland,  in  the  South  Pacific  Ocean, 
is  strongly  pleochroic  in  the  same  manner. 

RHOMBIC  PYROXENE  IN  DIABASIO  ROCKS. 

The  possibiHty  that  a  rhombic  pyroxene  may  occur  in  some  augite- 
nndesites  has  been  admitted  by  Rosenbusch,^  who,  while  denying  that 
the  pleochroic  pyroxene,  so  common  in  augite-andesites,  is  rhombic,  ex- 
presses a  belief  that  the  final  discovery  of  a  rhombic  pyroxene  in  a  sub- 
group of  the  augite-andesites  is  even  highly  probable.    This  probabil- 
ity arises  out  of  analogy  with  the  diabase-porphyrites  of  the  left  bank 
of  the  Lower  Rhine,  which  contain  enstatite.    It  is  interesting  and  sig- 
nificant that  tiiis  analogy  is  borne  out  in  Colorado. 

Enstatite-beabing  diabase  from  Colorado. — At  Morrison,  near 
Denver,  there  is  in  the  Archjean  gneiss  a  narrow  dike  of  a  dark  aphan- 
itic  rock.  Under  the  microscope  this  rock  is  seen  to  consist  chiefly  of 
narrow  prisms  of  plagioclase  and  a  colorless  pyroxene.  The  angular 
spacer  between  these  are  filled  in  part  with  a  colorless  anisotropic 
mineral,  which  may  be  orthoclase,  and  with  a  dark  groundmass.  The 
ore  is  apparently  magnetite,  and  is  almost  exclusively  confined  to  the 
groundmass,  where  it  occurs  in  regular  aggregations,  and  seldom  in 
single  grains.  These  aggregations  seem  often  like  devitrification  pro- 
docts,  and  a  glass  base  is  in  places  to  be  identified.  The  pyroxene 
occars  chiefly  in  prisms  of  about  1™^  in  length  by  0.2™™  in  thickness. 
All  such  individuals  are  colorless,  have  numerous  cross-fissures,  and 
extinguish  light  when  the  vertical  axis  is  parallel  to  the  principal  sec- 
tion of  one  of  the  crossed  nicols.  The  cross-sections  show  a  dominant 
development  of  the  pinacoids.  The  cleavage  is  most  pronounced  par- 
aUel  to  the  prism,  but  there  are  many  irregular  fissures,  and  some  parallel 
to  the  pinacoids. 

The  absolute  identity  of  this  mineral  with  enstatite  has  not  been 
proven,  but  there  seems  to  be  no  good  reason  for  doubting  it.  The 
remaining  pyroxene  is  in  smaller  prisms  and  has  a  very  slight  pinkish 
color.  Nearly  all  of  these  prisms  have  an  angle  of  extinction  exceeding 
3IK>,  and  they  belong  undoubtedly  to  augite. 

The  age  of  this  rock  cannot  be  determined,  but  it  has  throughout  the 
habitos  of  a  Pre-Tertiary  eruptive. 

BBOMBIC  PTBOXBNB  IN  flORNBLBNDE-ANDESITE. 

The  presence  of  a  rhombic  pyroxene  in  the  hornblende-biotite-ande- 
Bites  has  been  seldom  announced. 


"'RosenbnBch,  Mossige  Gestcine,  p.  411. 
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Rosenbusch*®  foimd  it  in  one  da<5ite;  Lagorio"  found  pyroxene  in  cer- 
tain andesites  of  the  Caucasus  which  acted*  optically  like  a  rhombic 
mineral,  yet  he  does  not  pronounce  it  such. 

Ill  the  hornblende-an(Jesite  from  Buffalo  Peaks,  pyroxene,  wholly 
analogous  to  that  of  the  hypersthene-andeslte,  is  quite  abundant.  In 
the  tufas  of  the  same  locality  hypersthene  is  often  associated  with  horn- 
blende and  biotite. 

A  slide  in  the  i)ossession  of  the  writer,  from  Moisar  (Mocsarf),  in 
Hungary,  shows  hornblende,  biotite,  and  apparent  hypersthene.  The 
groundmass  of  this  rock  is  much  less  prominent  than  in  the  typical 
**augite-andesites,"  yet  seems  to  be  essentially  of  the  same  character, 
and  the  occurrence  may  represent  a  transition  form. 

The  Fuess  collection  (see  note,  p.  29)  contains  two  beautiful  hyaline 
andesites  from  Gorni  Mi]anovatz,and  Slatni,  in  Central  Servia,  in  which 
the  pyroxene  seems  to  be  rhombic,  with  scarcely  an  exception.  Horn 
blende  and  biotite  are  abundant  in  the  same.  On  the  other  hand,  the 
pyroxene  in  the  andesite  from  Jakuben,  near  Tetschen,  in  northern 
Bohemia,  though  strongly  x)leochroic,  is  still  unmistakeably  augite. 
The  pleochroism  of  this  augite  is,  however,  very  different  from  that 
which  is  characteristic  of  andesitic  hypersthene.  Augite,  sometimes 
faintly  pleochroic,  can  often  be  found  in  andesites  and  trachytes  of  the 
Siebengebirge,  the  Auvergne,  and  other  districts,  but  in  these  cases 
sections  with  rhombic  optical  action  are  very  rare  and  cannot  be  con- 
sidered as  indicating  a  rhombic  mineral. 


CLASSIFICATION  OP  ANDESITIC  E0CK8. 

Need  of  a  reclassification. — ^The  group  of  the  andesites,  includ- 
ing all  Tertiary  eruptive  rocks  with  plagioclase  and  one  or  more  of  the 
minerals  hornblende,  biotite,  or  pyroxene  as  essential  constituents,  is 
more  in  need  of  a  natural  subdivision  than  any  other  in  the  category  of 
modern  petrography.    This  statement  will  hardly  be  disputed. 

The  division  into  hornblende  and  augite-andesites  has  often  been  as- 
sailed, with  justice,  on  the  ground  that  very  many  rocks  contain  horn- 
blende and  augite  m  about  equal  quantitj^,  making  the  transition  stage 
of  as  frequent  occurrence  as  either  of  the  extremes.  On  the  other  hand, 
the  division  of  the  augite-andesites  has  been  justly  defended,  by  point- 
ing to  the  *' original," or  the  typical  rock,  in  which  hornblende  and  biotite 
seldom  jilay  any  other  tlian  a  very  subordinate  part,  and  which  has  been 

**  Rosen bnscb,  MusHige  Gesteiuo,  p.  liOO. 

*-A.  Lagorio,  **Die  Andenite  des  Kaukasus,*'  Dorpat,  1878,  p.  18. 

(3«)    • 


<^w*^l  RECLASSIFICATION   OF   ANDESITES.  37 

found  in  widely  separ«ited  parts  of  the  world,  with  a  truly  remarkable 
l>ersistence  of  characteristics. 

A  glance  at  the  rocks  which,  according  to  the  prevailing  principlesof 
classification,  must  be  called  augite-andesites,  shows  three  subdivisions. 
At  one  extreme  are  those  rocks  upon  whose  characteristics  theobjections 
to  the  prevalent  classification  are  grounded.  These  occurrences,  united 
with  the  great  majority  of  hornblende-biotite-andesites  are  usually  charac- 
terized by  a  trachytic  habitus.  In  these,  feldspar  is  by  far  the  dominant 
4>lement,  and  often  sanidin  forms  an  important  part  of  it.  The  structure 
of  the  groundmass  is  prevailingly  much  more  crystalline  than  in  the 
so-called  augite-andesites  proper,  and  plagioclase  is  especially  abundant 
in  it.    Quartz  or  tridyraite  is  often  present. 

At  the  other  extreme  are  the  rocks,  comparatively  few  in  number, 
which,  though  possessing  the  basaltic  habitus,  are  still  strictly  ande- 
«it€8  through  the  absence  or  rarity  of  olivine.  As  examples  of  this 
class  may  be  cited  numerous  rocks  of  the  Auvergne  described  by  von 
La8aulx,^and  the  rock  from  the  Lowenburg  in  the  Siebengebirge,  com- 
monly c;illed  "  dolerite,"  but  classified  by  Eosenbusch"  with  the  augite- 
andesites.    Between  these  are  the  normal  ^'augite-andesites." 

Chemically  considered,  the  andesites  with  trachytic  habitus  are  some- 
what different  from  the  normal  augiteandesite.  The  percentage  of 
silica  is  noticeably  higher.  Thus  Lagorio^  states  concerning  the  an- 
desites of  the  Caucasus  that  they  vary  in  amount  of  silica  from  61.33 
to  77.40  per  cent.  Doelter*^  gives  the  variation  in  quartz-bearing  an- 
dcisites  of  Transylvania  and  Hungary  as  from  67  to  69  per  cent.  The 
tyi)ical  augite-andesites  seldom  contain  more  than  60  per  cent,  silica, 
and  the  average  runs  quite  constantly  between  56  and  58  per  cent.*^ 

The  separation  of  the  normal  augite-andesites  from  those  with  trachytic 
habitus  has  often  been  justified  by  their  geognostic  relations.  Near 
Schemnitz,  in  Hungary,  where  both  types  are  abundantly  represented, 
the  augite-andesites  proper  were  long  ago  distinguished  as  ^''trachytes 
^emiritreux^^  by  Bendant.  Von  Andrian  states  as  a  result  of  the  geolog- 
ical survey  of  the  region  in  1865,  speaking  of  the  ^^jiingere  andesitej^^  that 
**  Vhergdnge  in  den  {amphibolr)  andesit  lassen  sick  auch  da^  wo  heide  neben 
einander  varJeommenj  nichtnachweiaen.^  (Cited  as  above  by  Hussak  (/.  c.).) 
In  many  other  ])lacesthe  normal  augite-andesite  has  been  distinguished 
from  the  •*  trachytic  "  variety,  as  younger. 


"A.  V.  Lasanlz,  Neuoa  Jahrbuck  fUr  Min.,  et<j.,  1870,  p.  693,  and  1871,  p.  673. 
^Rosenbnsch,  Massige  Gestoine,  p.  416. 

**  A.  LagoriOy  ''Die  Andesite  des  Kankaans,^  Dorpat,  1878,  p.  13. 
**C.  Doelter,  Tschennak's  Mio.  nnd  pet.  Mltth,y.  1873,  p.  51. 
"F.  Zirkel,  Mic.  Pet.  of  40th  Par.,  p.  222;  also  the  well-known  tables  compiled 
hj  J.  Roth. 
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38  HYPERSTHENE-ANDESITE.  [Bull.l. 

RESULTS. 

1.  An  apparently  typical  augite-andesite  from  the  Buftalo  Peaks  is 
found  to  contain  hyperathene  as  its  chief  pyroxenic  constituent. 

2.  The  remaining  pyroxene  of  this  rock  must,  from  its  optical  behavior, 
be  considered  either  as  triclinic  in  crystallization,  or  as  augite  with 
anomalous  action  through  some  unexplained  cause.  The  occurrence  of 
apparent  twins  and  of  intergrowth  with  hypersthene  render  the  former 
explanation  most  plausible.  Pyroxene  with  similar  behavior  was  found 
in  many  well-known  augitic  rocks. 

3.  In  all  so-called  "augite-andesites"  of  the  truly  typical  character 
which  are  accessible  to  the  writer,  twenty-eight  in  number,  the  greater 
part  of  the  pyroxene  corresponds  optically  and  structurally  to  the 
hypersthene  of  the  Buftalo  Peaks  rock. 

4.  There  is  nothing  in  the  current  description  of  the  "  augite-andosites*^ 
referred  to,  which  can  be  regarded  as  positive  evidence  that  hypersthene 
is  not  abundant  in  them. 

5.  In  all  so-called  "  hornblende-andesites  "  with  a  structure  similar  to 
that  of  the  typical  ^'  augite-andesites  "  which  were  examined,  some  fi  fteeii 
in  number,  the  same  apparent  hypersthene  is  more  or  less  abundant. 

6.  The  pyroxene  of  those  andesites  with  "trashy tic  habitus"  soenm 
to  be  normal  augite. 

7.  The  conclusion  is  that  the  chief  subdivision  of  the  augite  andesites 
may  much  more  [iroperly  be  called  hypersthene-andesite.  To  this  latter 
group  are  to  be  added  certain  rocks  containing  hypersthene,  which  have 
been  classed  with  the  hornblende-andesites.  A  separation  of  the  re- 
maining andesites  into  augite  and  hornblende-biotite  bearing  groups 
does  not  appear  justifiable. 

It  does  not  seem  probable  that  future  investigations  will  show  the  oc- 
currence of  hypersthene  to  be  so  closely  connected  with  a  certain  struct- 
ural form  as  is  indicated  by  the  preceding  observations.  If,  however, 
it  should  prove  to  be  the  case,  the  group  of  the  hypersthene-andesites 
will  be  one  of  the  best  defined  in  petrography. 

It  is  hoped  that  the  correctness  or  falsity  of  the  above  conclusion  will 
be  speedily  settled  by  other  determinations  of  the  nature  of  the  pyrox- 
ene in  the  so- called  augite-andesites. 
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The  pnblicationa  of  the  United  States  Geological  Survey  are  iflsued  in  aocordanoe  with  the  statnte, 
approved  March  3,  1879,  which  declares  that — 

"The  pahlioatioDH  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geo- 
logical and  economic  maps  illustrating  the  resources  and  classifications  of  the  lands,  and  reports  upon 
general  and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological 
Survey  shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Survey  shall  he  issued  in  uniform  quarto  scries  if  deemed  necessary  by  the  Director 
but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific 
exchanges  and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received 
in  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organ- 
ivation.  And  the  money  resulting  from  the  sale  of  such  publications  shall  bo  covered  into  the  Troos- 
nry  of  the  United  States.'' 

ANNUAL  REPORTS. 

From  the  above  it  will  be  seen  that  only  the  Annual  Itei>ort8,  which  form  parts  of  the  reports  of  the 
Secretary  of  the  Interior  and  are  printed  as  executive  documents,  are  available  for  gratuitous  distri- 
bution. A  number  of  these  are  ftimisheU  the  Survey  for  its  exchange  list,  but  the  bulk  of  them  are 
supplied  directly,  through  the  document  rooms  of  Congress,  to  members  of  the  Senate  and  House. 
Except,  therefore,  in  those  cases  in  which  an  extra  number  is  supplied  to  this  office  by  special  resolu- 
tion, application  must  be  made  to  members  of  Congress  for  the  Annual  Reports,  as  for  all  other  exec- 
utive documents. 

Of  these  annuals  there  have  been  already  published : 

L  First  Annual  Report  to  the  Hon.  Carl  Sehurz,  by  Clarence  King,  9>,  Washington,  1880,  70  pp.,  1, 
map. — A  preliminary  report  describing  plan  of  organization  and  publications. 

H.  Report  of  the  Director  of  the  United  Stotes  Geological  Survey  for  1880-*81,  by  J.  W.  Powell,  9>, 
Washington,  1882,  Iv,  588  pp.,  Gl  plates,  1  map. 

CORTEKTB. 

Report  of  the  Director,  pp.  i-lv,  plates  1-7. 

Administrative  Reports  by  Heads  of  Divisions,  pp.  1-46,  plates  8  and  0. 

The  Physical  Geology  of  the  Grand  Cafion  District,  by  Capt.  C.  E.  Datton,  pp.  47-160,  plates 

10-36. 
Contributions  to  the  History  of  Lake  Bonneville,  by  G.  EL  Gilbert,  pp.  167-200,  plates  37-43. 
Abstract  of  Report  on  the  Geology  and  Mining  Industry  of  Leadville,  Colorado,  by  S.  F. 

Emmons,  pp.  201-290,  plates  44  and  45. 
A  Summary  of  the  Geology  of  the  Comstock  Lode  and  the  Washoe  District,  by  Georgo  F. 

Becker,  pp.  291-330,  plates  46  and  47. 
Production  of  Precious  Metals  in  the  United  States,  by  Clarence  King,  pp.  331-401,  plates  48-53. 
A  Kew  Method  of  Measuring  Heights  by  means  of  the  Barometer,  by  G.  K.  Gilbert,  pp.  403-565, 

plates  54-61. 
Index,  pp.  567-588. 
The  Third  and  Fourth  Annual  Rei>ort8  are  now  in  press. 

MONOGRAPHS. 

Tbo  Monographs  of  the  Survey  are  printed  for  the  Survey  alone,  and  can  be  distributed  by  it  only 
through  a  fair  exchange  for  books  needed  in  its  library,  or  thrnngh  the  sale  of  those  copies  over  and 
Above  the  number  needed  for  such  exchange.    They  are  not  for  gratuitous  distribution. 

So  fiar  aa  already  determined  upon,  the  list  of  these  monographs  is  as  follows : 

I.  The  Precious  Metals,  by  Clarenco  King.    In  preparation. 

IL  Tertiary  History  of  the  Grand  Cafion  District,  with  atlas,  by  Capt  C.  B.  Dntton.    Published. 


BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 

IIL  Geolof^  of  the  Comstock  Lode  and  Washoe  District,  irith  atlas,  by  George  F.  Becker.  Pnb- 
lished. 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    In  press. 

y.  Copper-bearing  Rocks  of  Lake  Superior,  by  Professor  R.  D.  Irving.    In  press. 

YI.  Older  Mesosoio  Flora  of  Virginia,  by  Prof.  Wm.  M.  Fontaine.    In  press. 

Geology  and  Mining  Indastry  of  Leadyille,  with  atlas,  by  S.  F.  Emmons.    In  preparation. 

Gecdogy  of  the  Enreka  Mining  District,  Nevada,  with  atlas,  by  Arnold  Hague.    In  preparation. 

Coal  of  the  United  States,  by  Prof.  R.  Pnmpelly.    In  preparation. 

Iron  in  the  United  States,  by  Prof.  R.  Pnmpelly.    In  preparation. 

Lesser  Metals  and  General  Mining  Resources,  by  Pro!  R.  Pumpelly.    In  preparation. 

Lake  Bonneville,  by  G.  K.  Gilbert    In  preparation. 

Dinooerata,    A  monograph  on  an  extinct  order  of  Ungulates,  by  Pn>fl  O.  C.  Marsh.    In  press. 

Sauropoda,  by  Pro£  O.  C.  Marsh.    In  preparation. 

Stegosauria,  by  Pro!  O.  C.  Marsh.    In  preparation. 

Of  these  monographs,  Nos.  II  and  III  are  published,  viz : 

n.  Tertiary  History  of  the  Grand  Ca&on  District,  with  atlas,  by  C.  E.  Dutton,  Capt  U.  &  A.,  1882, 
40,  264  pp.,  42  ph^tes,  and  atlas  of  26  double  sheets  folio.    Price  $10.12. 

m.  Geology  of  the  Comstock  Lodo  and  Washoe  Distiict,  with  atlas,  by  G.  F.  Becker.  1883.  40. 
XV,  422  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price,  $11. 

Nos.  IV,  V,  and  VI  are  in  press  and  will  appear  in  quick  succession.  The  others,  to  which  numbers 
are  not  assigned,  are  in  preparation. 

BULLETINS. 

In  its  Bulletins  the  Survey  will  print  such  papers  relating  to  the  general  purpose  of  its  work  as  do 
not  properly  come  under  the  heads  of  Aknual  Reports  or  Mokoobaphb. 

The  Bulletins  will  each  contain  but  one  paper,  and  be  complete  in  itself.  They  will,  however,  be 
numbered  in  a  continuous  series,  and  will  in  time  be  united  into  volumes  of  convenient  size.  To 
facilitate  this  each  Bulletin  will  have  two  paginations,  one  proper  to  itself  at  the  top,  and  at  the 
bottom,  one  which  belongs  to  it  in  the  volume. 

Of  this  series  of  Bulletins  there  has  already  been  published : 

1.  On  Hypersthene-Andesite  and  on  Triclinic  Pyroxene  in  Augitio  Rooks,  by  Whitman  Cross,  with 
a  Geological  Sketch  of  Buffalo  Peaks,  Colorado,  by  S.  F.  Emmons,  Washington,  1883,  pp.  1-42,  2 
plates,  8^.    Price  ten  cents. 

The  following  paper  forms  No.  2.    Its  price  is  five  cents. 

Corresi>ondenoe  relating  to  the  publications  of  the  Survey,  and  all  remittances,  should  be  addressed 
to  the 

Dl&KCTOB  OF  TBS  UHITBD  STATKS  GEOLOGICAL  SUBVET, 

WaMngtton,  1>.  O. 
Waauimotov,  D.  C,  Augutt  24, 1883. 
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CONTBRSION   TABLES. 


G  O  L  r). 

OUNCBB  TO  DOLLARS. 

[1  imaOB  Troy=»20.e7l8M,l 

*/      I>oltara. 

Oduom. 

DaHu*. 

OnBoe* 

D<dl». 

OnscM. 

Dolten. 

,            SO.  071884 

61 

1,06i.MSSt 

100 

2,087.1881 

8,100 

IM.  438. 8584 

I        4i.s43«ea 

63 

l.Wt.0W368 

5,300 

o^oissoz 

1.IM5.«0T2(U 

■,20LS502 

100.580.7202 

82.087338 

1,  IW  279031 

5,400 

111.027.9030 

103.  saoi70 

M 

1.1S(1.96<»70 

600 

10,335.0170 

6,600 

113,096.0870 

1»«.0310CM 

6e 

1, 1S7.  ffB7»4 

000 

13,408.1004 

5,800 

115.702.2704 

144.702838 

1.1TB.2MSmI 

700 

14,470.2838 

6,700 

117,829.4538 

l«a-  BT4«72 

SB 

1. 198. 901372 

800 

6,800 

110,808.8873 

ISS.  (MOSOa 

6fl 

1.219.63S2W 

SOO 

18,004.8500 

6,900 

111,  988.  B208 

SML  718340 

<W 

l,24a810«0 

l,«0<) 

20,871.8340 

8,000 

124, 03L  0040 

277.  30O174 

St 

i.aK.mgi* 

1,100 

12,730.0174 

8,100 

120. 008. 1874 

348.  ooaoos 

«1 

i,  ML  863708 

1,100 

14,806.2008 

8,200 

118, 1*5. 8708 

308.  733843 

1,302.325642 

1,300 

20,878.3842 

8,300 

180,232.5543 

M 

i,322.g«nTe 

1.400 

28.940.6870 

8,400 

132,  20S.  7378 

310^  077510 

«s 

1,343.«9210 

1,500 

31.007.7610 

B.5O0 

134,300.0210 

Z30.  740344 

M 

1,304.  MIOM  1 

1,800 

38. 074. 0344 

6,800 

138,434.1044 

aai.  4ZI178 

«7 

1.  885.  012878  ■ 

1,700 

35,142.1178 

6700 

138,  SOL  2878 

es 

1,406.084712 

37.209.3012 

140, 60a  4T12 

302.  7«»484e 

1,420.3905*0  1 

39,270.4940 

0,000 

142,815.0646 

413.«3a«80 

70 

1,447.03*380  1 

2.OO0 

41.343.  flOeO 

' 

000 

144,702.8380 

434.  108S14 

71 

1. 487. 700214  1 

a  100 

(3.410.  8S14 

7 

100 

148,770.0214 

454,  78034B 

1,488.372048 

sou 

148,837.2048 

475.  -402183 
49«I.  124010 
5ie- 70*860 

73 

1,500. 04  JOSS 

2,300 

3O0 

190,004.3882 

1. 620. 716710 

40.812.4010 

400 

162. 97L  6-16 

7S 

1,550  387660 

2.500 

61.  wo.  6860 

' 

500 

156,028,7550 

B37.  4a7«»4 
5&8.139S18 
S7S.  SI13M 
B»0.  483188 
(Qo.  1SS020 

1,B71.0S93S4 

63.748.7084  1 

000 

16T,  105. 0384 

71 
7» 

1,591.731218  ' 
1,012.403062' 
I,033-O7*S8«, 

2.700 
2,800 
2.000 

65.813.9518  : 
67. 88L  1362  1 
69.948.3180  , 

7 

700 
8O0 
DOO 

150,178.1218 
181,240.3063 
183,807.4888 

M 

1,(53.740720  , 

3,000 

81016.6020  : 

* 

ooo 

166,374.8720 

B40.  82««>* 
e0U4i>8O8» 
(02.17OS22 
702.  842358 
Taa-  M*l»*> 

81 
SI 

1,874.418664 
1,005.090388 
1.716782222 

3,100 

bIboo 

04,082.0864 

80.149.8088 
08,217.0512 

8,100 
8,200 
8.300 

187,441.8554 
169,509.0388 
171,6763123 

86 

1.738.484050 
1.7BT.l(ea» 

3,400 

3,500 

70,284.2356 
71,851.4100 

8,600 

173, 843L  4058 
175.710.5800 

744.  18««»* 
1         784. 8»78»e 
*          785.sa»«»3 

soe.«ois2a 

,.         8X0.873380 

8t 

1.777.777724 

3,800 

74,418.6034 

8,000 

177, 777. 7724 

87 

1.798.449668 

3,700 

70,486.7868 

8,700 

170,844.9558 

SB 

3.800 

78,663.0881 

8,800 

8B 

l.B31^T93»6 
1,B80. 486080 

3,000 
4,000 

Si!  087. 3380 

8,900 
9,000 

183.978.3230 

188,048.5000 

,1         847- »«»«>* 
,:         S8B.»17(KW 

91 

n 

1,  SSL  186894 

1, 901.  S08T28 

4.100 
4,200 

84,764.6194 
88.83L703g 

0,100 
9,200 

IBS.  ua.  8894 
100.180.8728 

n 

1,911.480582 

4,300 

8^888.8882 

9.300 

102.248.0682 

l.»i3.102SB8 

4.400 

90.050.00M 

194,315.2308 

ll   ISSS 

1            ** 

1,988.824230 

,.». 

93,023.2530 

0,500 

190, 382  4230 

1,984.4*8064 

4,800 

05,090.4384 

0.800 

198.440.8004 

07 

1009.11(7898 

4.700 

B7, 157. 8108 

0,700 

200,516.7898 

** 

1,018. 8»«8! 

iSDO 

99.224.8032 

203,988.9781 

W 

t.O48.ni6a0 

1900 

101.2ei.9S60 

9.900 

104, 86L 1588 

loa 

Z067.1S3400 

6,000 

103, 3M.  1700 

10,000 

108,718.84«« 

(47) 


SILVER— OUNCES  TO  DOLLARS. 


IBUL1.X. 


.SIL  V  EB. 

OUNCES  TO   DOLLARS. 

[1  ounce  Troy=$1.2»29.J 


Ouncea. 

Dollan. 

1 

Ounces. 

Dollars.       , 

1 
1 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

1 

1.2029 

51 

1 
65.9379  1 

100 

120.20 

5,100 

6.593.79 

2 

2.5858 

52 

67.2308  < 

t 

200 

1 

25a  68 

5,200 

6.723.08 

8 

3.8787 

53 

68.5237 

1           300 

887.87 

6,300 

6.852.37 

4 

5.1716  1 

54 

60.8166  ' 

400 

517. 16 

5,400 

a981.66 

5 

6.4645  1 

55 

7L1095 

500 

1 

64^45 

6.600 

7, 110. 95 

6 

7.7574 

56 

72.4024 

600 

775.74 

5.600 

7,240.24 

7 

0.0503 

57 

73.6953 

700 

905.08 

6.700 

7.869.53 

8 

10.3432 

58 

74.9882 

800 

1.034.32 

6,800 

7.40a82 

0 

11.6361 

50 

76.2811  , 

000 

1,163.61 

5,900 

7, 62a  11 

10 

12.0290 

60 

77.5740 

1,000 

1.202.00 

6,000 

7.757.40 

11 

14.2219 

61 

7a  8660 

1,100 

1,422.19 

6,100 

7.88a  60 

12 

16.5148  i 

62 

80.1588  : 

1 

1.200 

1,65L48 

6.200 

aoiaoe 

13 

16.8077  ! 

63 

81.4527  ; 

1 

1,300 

1,680.77 

6,800 

a  145. 27 

14 

18.1006  , 

1             64 

82.7456  1 

1,400 

1.810.06 

6,400 

a274.se 

15 

19.3935  ' 

65 

84.0385 

1.500 

1.939.85 

6,500 

8,40a85 

16 

20.6664 

66 

85.3314 

1,600 

'       2,06a64 

aooo 

8,  58a  14 

17 

2L9793  1 

67 

86.6243 

1,700 

2.107.08 

6.700 

a662.48 

18 

23.2722 

68 

87. 0172 

1.800 

2,827.22 

6.800 

a  701, 72 

19 

24.5651 

69 

80.2101 

1,900 

2, 45a  51 

6,000 

8,921.01 

20 

25.8580^ 

70 

00.5030 

2.000 

2,585.80 

7,000 

9, 050. 30 

21 

27.1509 

71 

91.7950 

2,100 

2,7ia09 

7,100 

0. 170. 60 

22 

2a  4438 

72 

98.0888 

2,200 

2,844.88 

7.200 

0,80a88 

28 

29.7367 

78 

04.3817 

2,800 

2,978.67 

7,800 

0,48ai7 

24 

81.0296 

74 

95.6746 

2,400 

3.102.06 

7,400 

0.667.46 

25 

32.8225 

75 

96.9675 

2.500 

8,232.25 

7,600 

0,60a75 

26 

33.6154 

76 

9a  2604 

2.600 

3,361.54 

7,600 

0,82a  04 

27 

34.0083 

77 

99.5533 

2,700 

3,400.83 

7.700 

0,055.38 

28 

36.2012 

78 

100.8462 

2,800 

8,620.12 

7.800 

10,084.63 

2d 

37.4941 

70 

102.1301  ' 

2.900 

8, 740. 41 

7.000 

10.218.01 

80 

38.7870  ! 

80 

1 

108.4320  ' 

8.000 

8, 87a  70 

aooo 

10, 34a  00 

81 

40.0799 

81 

104.7240 

8.100 

4,007.99 

8,100 

10. 472. 40 

82 

41.8728 

82 

106. 0178 

3,200 

4,187.28 

8,200 

10,60L78 

38 

42.6657 
*  43.9586 

1             83 

107. 8107 

8,800 

4, 26a  57 

asoo 

10.731.07 

34 

84 

10a6036 

8,400 

4,895.86 

a4oo 

10. 86a  86 

35 

45.2515  , 

85 

100.8965 

8,500 

4, 525. 15 

8,500 

10.089165 

36 

46.5444 

86 

11L1894 

3.600 

4,654.44 

aooo 

ii.iiao4 

87 

47.8373  1 

87 

112.4823 

3,700 

4, 78a  78 

a700 

11, 24a  28 

88 

49.1302 

88 

lia7752 

8,800 

4.9ia02 

a8oo 

11.877.52 

30 

50.4231  ' 

89 

115.0681 

1        8.900 

5,042.31 

8,900 

ll,50a81 

40 

51.7160  ' 

90 

lia3610 

4,000 

5. 17L  60 

0,000 

11. 63a  10 

41 

53.0089 

91 

117.6530 

'        4.100 

5,300.89 

9,100 

11. 76a  80 

42 

54.3018 

92 

lia9468 

4.200 

5,480.18 

9.200 

11.604.68 

43 

55.6047 

03 

120.2807  ' 

4,800 

5,560.47 

9.800 

12, 02a  07 

44 

56.8876  ; 

94 

12L5826 

4.400 

6, 68a  76 

0,400 

12. 15a  26 

45 

58.1805  1 

95 

122.8255 

4,5ap 

6,8ia05  \ 

9,600 

12.282.65 

46 

50.4734 

1            96 

'l24. 1164 

4,600 

5,047.84 

9,600 

12,41L84 

47 

60.7663 

.97 

125.4113 

4,700 

6, 07a  68 

9,700 

12.541.18 

48 

62.0502 

98 

12^7042 

4,800 

6,20a02 

0,800 

12. 67a  42 

40 

68.3521 

99 

127.9971 

4.900 

6, 88a  21 

9,900 

12, 790  71 

50 

64.6450  , 

1 

100 

129.2900 

5,000 

6,464.60 

J 

10.000 

12,020.00 

(48) 


WILUAMft.] 


CONVERSION  TABLES. 


O  O  L  D. 

DOLLARS   TO    OUNCES. 

[1  doU«r= 0.048374957925  oanoe  Troy. J 


DolUn.  ■      Oonces. 


1 

0.048875 

2 

0.096760 

8 

0. 145125 

4 

0.193500 

6 

0.241875 

0 

0.290250 

7 

0.888625 

8 

0.887000 

9 

0.485875 

10 

0.483750 

11 

0.532125 

12 

0.580499 

13 

0.628874 

14 

a  677249 

15 

0.725624 

16 

0.778999 

17 

0.822874 

18 

0. 870749 

19 

0. 919124 

20 

0.967499 

21 

L  015874 

22 

1.064249 

23 

1.112624 

24 

1.160999 

25 

1.209874 

26 

L257749 

27 

1.306124 

28 

1.354499 

29 

L 402874 

80 

L 451249 

81 

L499624 

82 

1.547999 

83 

1.596374 

84 

1. 644749 

85 

1.683124 

87 
88 
89 
40 

41 
42 
43 
44 
45 

46 

47 
48 
49 
60 


I 


(■ 


1. 741498 
L 789873 
L  838248  !! 
1. 886623 
L 984908 

1.983373 
2.031748 
2.080123 
2.128498 
2.176873 

2.225848 
2.278628 
2.821996 
2.870873 
2.418748 


DoUan. 

1 

Onnces. 

1 

61 

1 
2.467123  ; 

62 

2.515498  1 

53 

2.563873  i 

54 

2.612248  ' 

55 

2.660623  1 

56 

2.708998 

57 

2.757378 

58 

2.805748 

59 

2.854123 

60 

2.902497 

61 

2.950872 

62 

2.999247 

63 

8.047622 

64 

8.095097 

65 

8.144372 

66 

3.192747 

67 

8.241122 

68 

8.289487 

69 

8.387872 

70 

8.886247  ! 

71 

8.484622 

72 

8.482997 

73 

3.531372 

74 

8. 579747 

75 

8.628122 

76 

8.676497 

77 

8.724872 

78 

8. 773247 

79 

8.821622 

80 

8.869997 

81 

8.918372 

82 

3.966747  | 

83 

4.015122 

84 

4.063496 

85 

4.111871 

86 

4. 160246 

87 

4.208621  1 

88 

4.256996  |' 

89 

4.305371 

90 

4.353746  i 

91 

4.402121  ; 

02 

4.450496  i 

93 

4.498871  i 

94 

4.547246  , 

95 

4.595621  1 

96 

4.643996 

97 

4.692371 

96 

4.740746 

99 

4.789121  ' 

100 

4.837406  ' 

100  ! 

200 

800 

400 

500 

600 
700 
800 
900 
1,000 

1,100 
1,200 
1,800 
1.400 
1,500 

1,600 
1.700 
1.800 
1.900 
2,000 

2,100 
2,200 
2,800 
2,400 
8,500 

2,600 
2.700 
2,800 
2.900 
3,000 

8.100 
3,200 
3.300 
3,400 
8,500 

3,600 
3.700 
3.800 
3.900 
4,000  I 

4.100 
4,200 
4.300 
4,400 
4,500 

4,600 
4,700 
4,800 
4,900 
5,000 


4.837496 

9.674992 

14. 512487 

19.849983 

24. 187479 

29.024975 
88.862471 
38.699966 
43.537462 
4&  374958 

53. 212454 
58.049950 
62.887445 
67.724941 
72.562437 

77.399933 
82.237428 
87.074924 
9L  912420 
96.749916 

101. 587412 
106.424907 
IIL  262403 
116.099899 
120.937395 

126.774891 
130.612386 
18& 449882 
140.287378 
145. 124874 

149.962370 
154.799665 
159.637361 
164. 474857 
160. 812353 

174. 149849 
178.987344 
183.824840 
188.662336 
193.490832 

198.337327 
203. 174823 
20a  012810 
212. 849815 
217. 687311 

222.524806 
227.362302 
232.199798 
237.037294 
241. 874790 


Dollan. 


5.100 
5.200 
5,800 
5,400 
5,500 

6.600 
5,700 
5.800 
5.900 
6,000 

6,100 
6,200 
6,800 
6,400 
6,500 

6,600 
0,700 
6,800 
6,900 
7.000 

7,100 
7,200 
7,800 
7,400 
7,500 

7,600 
7,700 
7,800 
7.900 
8,000 

8,100 
8,200 
8,300 
8,460 
8,500 

8.600 
8,700 
8,800 

aooo 

9,000 

9.100 
9.200 
9.300 
9.400 
9.500 

9,600 
9,700 
9.800 
9,900 
10.000 


Oonces. 


246.712285 
25L  54978L 
256.387277 
26L  224773 
266.062269 

270.899764 
275.737260 
280. 574756 
285.412252 
290.249748 

295.087243 
299.924739 
304.762235 
309.599781 
814.437227 

819. 274722 
324. 112218 
82a  949714 
338.787210 
838.624705 

843.462201 

848.299697 

853.137193 

*  357. 974689 

^862.812184 

367.649680 
372.487176 
377.324672 
382.162168 
887.999663 

391.837159 
896.674655 
401. 512151 
406.349047 
41L  187142 

416.024638 
420. 862134 
425.699030 
430.537126 
435. 374621 

440. 212117 
445. 049613 
449. 887109 
454.724604 
459. 562100 

464.399596 
469.287092 
474. 074588 
47a  912083 
483. 749579 


(49) 


8ILVEE — ^DOLLAES   TO  OUNCES. 


SILVER. 
DOLLARS  TO    OniTCBS 

(IilciUH=D.7TMA50:U13oiiaoaTrDT.I 


DdUan. 

Chm«.. 

Dolkn. 

(hUOM. 

Doltar*. 

■>■"■-• 

DoOu*. 

0 

0.77IM 

51 

89.44821 

100 

77.34550 

6,100 

1.HW1 

S2 

40.21000 

aoo 

5,300'         4 

LSMI37 

40.0031: 

300 

333.03051 

8.0B882 

54 

41. 70057 

aoo.  38201 

8,400,         4 

8.80728 

58 

42.54003 

500 

380,73751 

6,600 

1 

4.SW73 

GO 

48.81348 

600 

404. 07301 

5,000 

44,08004 

700 

■      641.41852 

5,700 

■.I87H 

H 

44.8003) 

800 

018.78402 

900 

eoo.  10853 

7.7S4SS 

n 

40.40730 

1.000 

T73.4SS02 

8,000 

.looaoi 

01 

47.18070 

1,100 

850.80053 

0,100 

aisiM 

02 

47.BM21 

1.200 

0,100 

]*.OH<n 

OS 

43.72707 

ja  828*7 

04 

43.60113 

1.4O0 

081^83703 

8.400 

U.»,8. 

05 

50.ST4M 

1.BO0 

100.  13254 

8.500 

00 

6L0<«03 

1.OO0 

237.51804 

0,000 

n 

18. 1*87* 

■    07 

51.82140 

0.700 

18L«319 

1,800 

302.21001 

8,300 

IS 

14.8aHS 

Hi 

53.30*40 

i.too 

400,60454 

8.  000 

10 

li«.l. 

70 

54.III8G 

2,000 

540.01005 

000 

21 

1&2*2S8 

71 

£4. 01581 

2,100 

«24.2.'!555 

100 

2S 

200 

13 

1T.7SM7 

78 

50.40222 

I 

18  60392 
18.33038 

3U.  iimea 

I 

58.00813 

1,400 

8S«.20iaS 
010.08300 

» 

n 

10.888.O 

77 

50.55004 

2,700 

1,088.32850 

18 

!1.«E«74 

00.32048  ' 

2,800 

800 

» 

23.43010 

0LIO7OS 

3,900 

3.343.01957 

000 

M 

28.20388 

80 

OL  87040  ; 

8,000 

1.320.30507 

8,000 

81 

as.  MTU 

81 

83.04980' 

8,100 

3,397.71057 

a  100 

32 

S3 

03.42881 
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ADVERTISEMENT. 


The  poblicationt  of  the  United  States  Geological  Survey  are  iMued  in  accordance  with  the  statnte, 
approred  Karoh  8, 1879,  which  dedaree  that— 

'*Xhe  poblicatioBS  of  the  Gkologioal  Surrey  shall  consist  of  the  annual  report  of  operations,  geo- 
logical  and  economic  maps  illastrating  the  resources  and  classiiications  of  the  lands,  and  reports  open 
general  and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Oeological 
Survey  shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Surrey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director, 
but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientiilc 
exchanges  and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received 
in  exchange  shall  be  the  property  of  the  United  Sutes  and  form  a  part  of  the  library  of  the  organisa- 
tion. And  the  money  resulting  fh>m  the  sale  of  such  publications  shall  be  covered  into  the  Treasury 
of  the  United  States." 

ANNUAL  REPORTS. 

From  the  above  it  will  be  seen  that  only  the  Annual  Reports,  which  form  parts  of  the  reports  of  the 
Secfetazy  of  the  Interior  and  are  printed  as  executive  documents,  are  available  for  gratuitous  distri- 
bntiim.  A  number  of  these  are  ftimished  the  Surrey  for  its  exchange  list,  but  the  bulk  of  them  are 
supplied  directly,  through  the  document  rooms  of  Congress,  to  members  of  the  Senate  and  House. 
Xzceptk  therefore,  in  those  cases  in  which' an  extra  number  is  supplied  to  this  OfBce  by  spedal  resolu* 
tlon,  application  must  be  made  to  members  of  Congresalfor  the  Annaal  Reports,  ss  for  all  other  exec- 
utive documents. 

Of  these  Annuals  there  have  been  already  published: 

I.  First  Annual  Report  to  the  Hon.  Carl  Schure,  by  Clarence  King.  Washington,  1880.  BP.  79  pp. 
1  map.— A  preliminary  report  describing  plan  of  organization  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geological  Surrey  for  1880-'81,  by  J.  W.  PowelL 
Washington,  1882.    8<>.    Iv.  588  pp.    61  pL  1  map. 

m.  Third  Annual  Report  of  the  United  States  Geological  Survey,  1881-'82.  by  J.  W.  PowelL 
Waahington,  1883.    8°.    xviii,  564  pp..    67  pi.  and  maps. 

lY.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-*83,  by  J.  W.  PowelL 
Washington,  1884.    8<^.    xii,  473  pp.    85  pi.  and  maps. 

MONOGRAPHS. 

Tho  Monographs  of  the  Survey  are  printed  for  the  Survey  alone,  and  can  be  distributed  by  it  only 
through  a  (kir  exchange  for  books  needed  in  its  library,  or  through  the  sale  of  those  copies  over  and 
above  the  number  needed  for  such  exchange.    They  are  not  for  gratuitous  distribution. 

So  far  as  already  determined  upon,  the  list  of  these  Monographs  is  as  follows : 

L  The  Precious  Metals,  by  Clarence  King.    In  preparation. 

IL  Tertiary  History  of  the  Grand  Ca&on  District,  with  atlas,  by  CapL  C.  £.  Dutton.    Published. 

in.  Geology  of  the  Comstock  Lode  and  Washoe  Dbtrict,  with  atlas,  by  George  F.  Becker.  Pub- 
lished. 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    In  press. 

y.  Copper-bearinx  Rocks  of  Lake  Superior,  by  Prof  R.  D.  Irving.    In  lyress. 

YL  Older  Mesosoic  Flora  of  Virginia,  by  Prof  William  M.  Fontaine.    In  press. 

YII.  Silvor-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  Story  Curtis.    In  press. 

YUI.  Paleontology  of  Eureka  District,  Nevada,  by  Charles  Doolittle  Walcott    In  press. 

Gtodogy  and  Mining  Industry  of  Leadville,  with  atias,  by  S.  F.  Emmons.    In  preparation. 

Geology  of  the  Eureka  Mining  District,  Nevada,  with  aUas,  by  Arnold  Hague.    In  preparation. 

Coal  in  the  United  Stat^,  by  Prof.  R.  Pumpelly.     In  preparation. 

Iron  of  the  United  States,  by  Prof  R.  Pumpelly.    In  preparation. 

Lesser  Metals  and  General  Mining  Resources,  by  Prof.  R.  Pumi»elly.    In  preparation. 

Lake  Bonneville,  by  G.  K.  Gilbert.    In  preparation. 

Dinocerata.    A  monograph  on  an  ex^ct  order  of  Ungulates,  by  Prof  O.  C.  Marsh.    In  press. 

Sauropoda,  by  Prof  O.  C.  Marsh.    In  preparation. 

Stegoaanria,  by  Prof.  0.  C.  Marsh.    In  preparation. 

Of  these  MoooTraphs.  Nos.  II  and  III  are  now  published,  vis : 
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ADVERTISKMENT. 

n.  TflriUffy  History  of  the  Grand  Cafion  Dlstriot.  with  atlat,  by  C.  S.  Pattoa,  Capt  XT.  &  ▲.  VB&L 
4P,    284  pp.    43  pL  and  atlaa  of  26  doable  sheets  folio.    Px|oe  $10.12. 

nL  Oeology  of  the  Comstook  Lode  and  Wsshoe  IMstrict,  with  atlas,  by  George  F.  Booker.  1882.  49, 
422  pp.    7  pL  and  atlas  of  21  sheets  folio.    Price  $11. 

Koa.  IT,  V,  YI,  vn,  and  Yin  are  in  press  and  will  appear  in  quick  snooession.    The  othera.  to^ 
which  numbers  are  not  assigned,  are  in  preparation. 

BULLETINS. 

The  Bulletins  of  the  Sarrey  will  contain  snoh  pspers  rela^jc  to  the  general  purpose  of  its  work  as 
do  not  come  properly  nnder  the  heads  of  Aknual  Rkfobts  or  Monographs. 

Each  of  these  Bulletins  will  contain  but  one  paper,  and  be  complete  in  itself.  They  will,  howerer, 
be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into  Tolumes  of  couTenlent  sise.  To 
Ibetlitato  this,  each  Bulletin  will  hare  two  paginations,  one  proper  to  itself  and  another  which  belomga 
to  it  as  part  of  the  Tdumsi 

Of  this  series  of  Bulletins,  Koa.  1,  2,  and  8  are  already  published,  tIs  : 

1.  On  Hypersthene.Andesit6  and  on  Triolinic  Pyroxene  in  Augitte  Rocks,  by  Whitman  Crsso,  with 
a  Geological  Sketoh  of  BullUo  Peaks,  Qolorado,  by  S.  F.  Emmons.    1888.    9P.    40  pp.    2  pL    Pxioa  18 


2.  Gold  and  SilTor  CouTecaion  Tables,  giving  the  coining  ralue  of  Troy  ounoes  of  line  metal,  ftA.<by 
Albert  Williams,  Jr.    1888.    8o.    ii,8pp.    Price  5  cents. 

8.  On  the  Fossil  Faunas  of  the  Upper  DoTonisn  along  the  meridian  of  78"  SO',  from  Tompkins  Co.,  V. 
T.,  to  Bradftnd  Co.,  Pa.,  by  Banry  8.  Williams.    1884.    9P.    88  pp.    Price  6  cents. 

STATISTICAL  PAPEBS. 

A  fborth  aaries  of  publlcationa  haring  special  reference  to  the  mineral  resonzces  of  the  Usitcd 
Stotas  is  contMnplated;  of  that  sstias  the  first  has  been  published,  Tia:  Mineral  Baaonrcca  aT  tba 
United Slataa,  by  Albert  WiUiama,  Jr.    1888.   8^.    zi^81Sfp.    Price  80  eenta. 

Correapondeaca  relatinf  to  the  publieationa  of  the  Snrr^,  and  all  remittances,  which  moat  be  by 
postal  note  or  money  order,  ahonld  be  addrsased  to  the 

PnWTIOB  Of  TBI  UmXBD  8TATB8  GBOLOGICAL  SURVBT, 

Wa§kimgtom,  D.  O. 
WmnioToi,  D.  C,  ifay  t,  1884. 
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ON  THE  FOSSIL  FAUNAS  OF  THE  UPPER  DEVONIAN. 


By  Hbney  S.  Williams. 


The  precise  order  with  which  geologrical  faunas  have  made  their  ap- 
Xyearance  and  succeeded  one  another  is  little  enough  understood  for  any 
long  period  of  time,  but  for  no  period  of  geological  history  is  there  greater 
perplexity  in  regard  to  this  order,  in  proportion  to  the  knowledge  we 
have  of  the  species  themselves,  than  for  that  filling  the  interval  between 
the  Upper  Silurian  and  the  Goal  Measures  of  the  Carboniferous. 

This  perplexity  exists,  not  only  for  the  American  series,  but  in  Great 
Britain — in  Europe — wherever  large  areas  have  been  geologically  sur- 
veyed there  are  problems  in  regard  to  the  relations  of  these  faunas  stilly 
unsolved. 

In  America  the  sections  of  the  Devonian  and  the  Sub- Carboniferous 
deposits  are  alike  in  no  two  States.  In  one  section  the  changes  in 
stratigraphical  conditions  are  accompanied  by  well-marked  faunas ;  in 
another,  the  species  making  up  the  faunas  api>ear  under  different  com- 
binations, and  species  characteristic  of  distinct  zones  in  one  series  will 
be  found  mingled  in  a  common  fauna  of  another. 

That  there  is  some  explanation  of  these  differences,  some  clew  to  this 
apparent  confusion,  is  certainly  to  be  presumed. 

As  the  questions  involved  concern  the  laws  of  range  and  distribution 
of  organisms,  and  thus  are  based  upon  the  effects  of  changed  or  chang- 
ing conditions  of  environment  upon  the  organisms,  we  naturally  look 
to  the  zoology  of  living  forms  for  suggestions. 

We  find  that  in  the  present  ocean  the  depth  of  water,  the  teinperar 
tare,  and  the  degree  of  saltness  and  the  freedom  from  suspended  im- 
parities have  all  a  marked  influence  upon  the  normal  fauna  of  every 
part  of  the  ocean. 

Farther,  we  find  that  on  the  two  sides  of  the  ocean— on  opposite  coasts 
of  a  continent — and  even  along  a  continuous  coast-line,  in  two  regions 
separated  by  a  few  degrees  latitude,  the  faunas  are  characteristically 
different,  and  when  these  geographical  areas  are  far  separated,  although 
imder  similar  conditions  otherwise,  the  faunas  may  contain  scarcely  a 
single  species  in  common. 

The  revelations  made  by  deep-sea  dredging  are  also  very  suggestive. 
They  have  shown  as  that  with  all  these  differences  in  upper  faunas^ 
in  the  dept-bs  of  the  ocean  species  may  range  from  one  quarter  of  the 
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globe  to  the  opposite  quarter  with  scarcely  a  varietal  modification,  and 
when  the  physical  conditions  have  been  continuous,  geological  ages  are 
not  too  long  for  the  perpetuation  of  species  without  important  modifica- 
tion. 

Again,  the  wonderful  effects  upon  the  distribution  of  fiEtunas  produced 
by  ocean  currents  is  brought  forcibly  to  our  attention  by  the  reports  of 
our  Fish  Commission.  Their  investigations  reveal  the  existence  of  an 
abundant  fauna  within  a  hundred  miles  of  the  New  England  coast,  en- 
tirely distinct  from  the  fauna  prevailing  all  along  that  part  of  the  coast 
out  to  deep  water ;  and  further,  as  Professor  Yernll  informs  me,  this 
unique  fauna,  which,  at  the  time  of  its  first  discovery  was  composed  of 
a  large  number  of  species  and  a  great  abundance  of  individuals,  has 
now  apparently  left  the  region  altogether. 

From  this  we  learn  that  in  a  very  small  geographical  area  we  might* 
find  the  remains  of  two  entirely  distinct  faunas,  preserved  in  two  strata 
of  a  continuous  formation,  lying  the  one  immediately  upon  the  other, 
conformably,  yet  geologically  entirely  contemporaneous. 

In  the  light  of  such  facts  the  study  of  fossil  faunas  becomes  an  ex- 
^tremely  complex  problem. 

The  aggregation  of  species  into  faunas,  the  blending  of  one  fauna 
with  another,  the  rarity  or  abundance  of  particular  species,  variation 
in  form  or  size  or  modification  of  specific  characters,  the  extinction  of 
old  and  the  initiation  of  new  forms — all  these  become  the  most  delicate 
tests  of  change  in  the  physical  conditions,  the  record  of  which  constitute 
the  geological  history  of  the  earth. 

For  the  correct  solution  of  this  problem  the  laws  of  geographical 
distribution  form  as  important  an  element  as  geological  sequence.  The 
attempt  to  apply  such  principles  to  the  study  of  the  Devonian  and 
Sub-Carboniferous  deposits  is  no  simple  task,  but  the  very  fact  that 
their  faunas  offer  so  great  variation  and  difference  in  their  combina- 
tions makes  this  series  particularly  attractive  for  the  purpose. 

In  the  eastern  half  of  America  are  a  dozen  or  so  States  in  which 
more  or  less  complete  sections  of  the  deposits,  from  the  Niagara  group 
to  the  Coal  Measures,  may  be  studied. 

While  our  State  surveys  have  been  accurate  and  thorough  for  eco- 
nomical purposes,  those  engaged  in  the  work  have  generally  been  sat- 
isfied with  noting  and  describing  the  fossil  species  found  in  each 
geological  formation,  rarely  are  the  complete  faunas  of  any  locality  or 
stratum  given  in  detail. 

From  our  present  literature  it  is  difficult  to  ascertain  anything  be- 
yond the  general  facts  of  the  geographical  distribution  of  fossil  spe- 
cies ;  and  the  study  of  geological  range  is  complicated  by  the  uncer- 
tainties as  to  the  precise  equivalency  of  the  deposits  containing  the 
fossils. 

This  study  involves,  therefore,  not  only  an  arduous  review  of  the 
geological  surveys  of  the  several  regions  of  the  country,  but  requires 
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also  a  special  preparation  of  loDg  sections  covering  the  whole  series  of 
deposits  under  consideration^  and  at  such  geographical  intervals  as 
will  allow  of  the  certain  determination  of  stratigraphical  equiva- 
lency between  them. 

In  making  such  sections,  it  is  important  to  note  the  exact  order  of 
the  faunas  and  the  abondance,  rarity,  difference  in  relative  size,  and 
any  modification  of  form  of  the  species  contained  in  the  fanna,  to- 
gether with  the  particular  lithological  character  of  the  rock. 

It  was  with  such  ideas  in  mind  that  I  examined  in  the  summer  of 
1882  a  meridional  section  extending  fix)m  Cayuga  Lake  southward  to 
the  first  appearance  of  coal  at  the  Barclay  mine,  in  Southern  Brad- 
ford County,  Pennsylvania.  This  section,  added  to  the  well-known  sec- 
tion exposed  along  the  shores  of  Cayuga  Lake,  gives  us*  a  continuous 
fieries  from  the  base  of  the  Devonian  to  the  coal  lying  above  the  first 
conglomerate  of  this  meridian.  I  gave  particular  attention  to  the 
fftunas  marking  the  passage  from  the  second  Devonian  Black  Shale 
(the  Grcne^ee.  shale)  through  the  <<  Portage,^'  <<  Ithaca,"  and  Chemung 
groups. 

The  precise  thickness  of  the  whole  series  must  remain  a  matter  of 
calculation.  The  numerous  local  sections  were  measured  and  may  be 
put  together,  but  the  element  of  dip  is  not  uniform,  and  can  be  reached 
only  approximately. 

The  details  of  the  stratigraphical  characters  constantly  change,  so 
that  the  sections  of  two  ravines,  within  a  few  miles  of  each  other,  are 
quite  different.  Still,  the  general  character  of  the  rock  masses  and  the 
prominent  composition  of  the  faunas  are  easily  followed  from  one  ex- 
posure to  the  next  throughout  the  whole  area  examined. 

The  sequence  of  the  faunas,  which  was  particularly  sought,  was  satis- 
fieu^torily  determined.  I  do  not  believe  that  the  complete  fauna  of  any 
particular  zone  has  been  given ;  but  in  the  lists  which  follow  all  the 
characteristic  sx)ecies  are  undoubtedly  included,  and  all  the  species 
thus  far  discovered  in  condition  admitting  of  identification  are  also  re- 
corded. 

It  must  be  remembered  that  a  great  majority  of  the  fossils  of  these 
Upper  Devonian  shales  are  in  the  condition  qf  impressions,  often  very 
perfect,  but  many  of  them  fragmentary.  The  section  here  examined 
lies  between  the  third  and  fourth  districts  of  the  original  State  survey 
(see  Vanuxem's  Geol.  of  K  Y.,  3d  Dist.,  1842,  p.  170),  and  both  Pro- 
fessor Hall,  who  rex>orted  on  the  fourth  district,  and  Mr.  Vanuxem,  who 
reported  on  the  third,  regarded  it  as  a  typical  section,  though  in  no  re- 
port are  we  able  to  find  a  satisfactory  description  of  it. 

The  present  condition  of  the  rocks  presents  a  series  of  gentle  undula- 
tiona,  with  a  general  slight  dip  to  the  south  (see  Proc.  Am.  Ass.  Adv. 
Sc.,VoL  XXXL,  Pt.  2,  p.  412)5  *  continuation  northward  of  the  condition 
0t  things  described  in  Report  O,  Second  Oeol.  Surv.  of  Penn.,  p.  9,  &c. 
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The  average  dip  as  estimated  for  this  section  is  something  over  25 
feet  per  mile. 

North  of  Ithaca,  at  Bardick's  Olen,  4  miles  from  the  southeast  comer 
of  Oayuga  Lake,  the  Genesee  shale  appears  capped  by  the  sandstones 
and  shales  of  the  Portage  group.  At  that  point  the  top  of  the  Oenesee 
shale  is  about  60  feet  above  the  lake  level,  or  (376+60)  approximately 
440  feet  above  the  sea  level. 

The  fauna  of  this  Black  Shale  contains,  as  was  suggested  by  Professor 
Hail  in  his  early  study  of  these  formations,  several  species  of  the  fanna 
appearing  in  the  Marcellus  Black  Shales  which  overlie  the  Gorniferons 
limestone. 

A  comparative  study  of  these  and  other  faunas  led  me  to  infer  that 
the  Genesee  fauna  was  merely  a  recurrence  of  the  Marcellus  fauna,  a 
few  species  dropping  out  and  a  few  being  added,  and  that  the  same 
fauna  did  not  become  extinct  with  the  incursion  of  sands  and  shales  of 
the  Portage  group,  but  with  some  modifications  continued  to  appear 
under  favorable  conditions  after  the  Portage  faunas  were  initiated.  (See 
Becurrence  of  Faunas,  Proc.  Am.  Ass.  Adv.  Sc.,  Vol.  XXX,  p.  186.) 
Evidence  is  also  found  of  the  recurrence  of  a  partial  Hamilton  fauna 
just  before  the  incursion  of  the  fauna  of  the  ^< Ithaca  group''  of  Van- 
nxem. 

These  facts  made  it  plain  that  over  any  particular  area  the  faunas 
shifted  back  and  forth  with  the  advance  of  geological  time.  Hence  I 
was  led  to  the  simple  conception  of  a  fauna  as  continuing  on  intact  so 
long  as  the  favorable  conditions  for  its  life  continued,  as  shifting  its 
habitat  with  the  elevation  or  depression  of  the  land  with  the  advance  or 
retrocession  of  the  coast  line.  In  such  shifting  and  change  of  condition, 
one  species  after  another  may  drop  out  and  become  extinct ;  others  may 
suffer  varietal  modification,  and,  what  is  still  more  important,  the  sad- 
den appearance  of  new  forms  may  take  place  in  the  midst  of  the  normal 
fiftuna — ^forms  new  to  the  locality  only,  or  entirely  new,  so  far  as  our  knowl- 
edge of  the  fossils  can  tell  us.  Merely  from  the  initiation  of  the  new 
forms  in  the  fauna  we  can  gain  no  clew  of  its  origin,  but  the  study  of  its 
relations  to  allied  forms  of  other  faunas  may  enable  us  to  decide  whether 
it  is  a  modification  of  some  older  form,  or  the  forerunner  of  a  new  type, 
marking  a  later  geological  stage. 

Thus  our  attention  is  called  to  the  study  of  the  tyi)ici]l  forms  of  organ- 
isms with  their  variations — to  associate  their  variable  elements  with 
locality  or  geological  horizon,  and  thus  to  accumulate  the  elements  for 
an  historical  account  of  organisms. 

As  we  enter  this  field  of  investigation  we  soon  find  that  specific 
names  in  palaeontology  have  often  been  given  under  the  infiuence  of  the 
belief  in  the  old  canon  that  each  geological  formation  had  its  distinct 
set  of  organisms.  Hence,  when  the  boundary  between  two  such  divis- 
ions of  the  rocks  is  once  established,  the  tendency  has  been  strong  to 
give  separate  specific  names  to  representatives  of  the  two  formations^ 
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and  to  define  as  specific  the  differences,  which  often  piove  to  be  little 
more  than  individnal  variations.  It  is  therefore  necessary  to  guard 
against  decepUoD  cansed  by  specific  names. 

In  tracing  the  species  of  a  single  section  backwards  or  forwards,  we 
find  at  each  stage  a  particular  facies  to  the  fauna,  which  suggests  its 
nearest  relation,  and  for  this  purpose  varietal  characters  are  especially 
valuable.  For  instance,  in  the  Ithaca  group  the  Spirifera  mesocostalis^  of 
the  type  ^^prolata^  of  Yanuxem  or  D,  acuminata  of  Hall,  is  character- 
istic of  the  lower  stage,  while  the  higher,  and  particularly  the  Western  • 
New  York  variety,  is  Hall's  t3rpical  8p.  mesocostalis.  In  the  higher  beds. 
the  two  occur  together,  but  the  latter  prevail  ^  in  the  lower  beds  we 
never  see  the  later  variety.  The  varietal  modification  of  the  species 
then  becomes  a  mark  of  the  horizon.  Many  such  cases  might  be  men- 
tioned, and  the  mere  record  of  the  species  is  not  sufficient — the  speci- 
mens should  be  examined  in  every  case. 

We  have  in  the  present  section  several  clearly  defined  faunas  of 
which  I  propose  to  give  some  account  in  this  paper. 

At  the  base  of  the  Upper  Devonian  is  the  second  appearance  of  the 
Devonian  Black  Shale.  The  limestone  which  underlies  it  is  the  Tully 
limestone.  West  of  the  Cincinnati  axis  there  a])pears  to  be  only  a  single 
mass  of  this  Black  Shale,  and  even  in  Ohio  the  separation  of  the  Black 
Shales  is  not  entire  except  in  the  eastern  part,  and  there  no  limestone 
bed  intervenes. 

That  these  Black  Shales  were  in  some  way  associated  with  an  eleva- 
tion of  the  sea-bottom  seems  conclusive,  from  the  relation  they  bear  ta 
limestone  deposits  below,  ajid  from  the  nature  of  the  fauna  and  flora 
contained.  (Thus  the  Utica  slates  follow  the  Trenton  limestone,  the 
Maicellas  the  Comiferous  limestone,  the  Genesee  the  Tully  limestone,. 
at  where  the  Tully  was  wanting,  the  Hamilton  itself  is  more  or  less  cal- 
careoas. 

The  shales  are  mostly  barren  of  marine  fossils,  ainl  only  rarely  are 
distinct  pieces  of  plant  stems  seen. 

Zeptdodendra  and  Bkodea  are  occasionally  found. 

The  faana  is  usually  found  near  the  top,  and  all  the  species  are  deli*^ 
eate  and  mostly  minute  or  small. 

The  species  detected  in  this  locality  are  as  follows : 

FAUNA  OF  No.  34  D.,  GENESKE  SHALE. 

Diseina  lodetutitt. 

iruncata. 
Lingula  spatnlata. 

cancentrica. 
Stgliola  fiiMureUa. 
TnUaeulUei  gracilistriatus. 
Ortkaoeraa  iulmlatum. 
laiarhgnehm  guadrioostatus. 

(59) 


10  FOSSIL    FAUNAS    OF   THE   UPPER   DEVONIAN.  Ibull.«. 

LunuIa4Xirdium  fragile. 
Cardiola  speoiosa. 
Amboccelia  umbonata. 
Chonetes  lepida. 
OoniaUtes  (a  fragment). 
Rhodea  pinnata  (stems). 
Phthonia  lirata. 
The  more  abandaut  species  are : 
Discina  lodensis. 
Styliola  fisaurella. , 
Ohoiietes  lepida. 

The  variety  of  D.  lodeiuis^  called  by  Hall  D.  truncata^  is  quite  com- 
mon. Gomparison  of  nomerous  specimens  leads  me  to  believe  that  this 
is  bat  a  varietal  modification  of  D.  lodensis. 

The  rest  of  the  species  are  rare. 

Immediately  above  the  Genesee  shale  are  two  thick  sandstone  layers 
separated  by  a  few  inches  of  shale,  the  whole  about  4  feet  thick. 

In  these  sands  and  shales  there  are  great  numbers  of  pyrite  nodules 
from  the  size  of  a  pea,  or  smaller,  to  an  inch  and  over  in  length.  Ko 
fossils  were  observed  in  these  first  beds. 

Following  the  sandstone  are  the  sandy  shales,  characteristic  of  the 
Portage  group. 

Above  the  sandstone  there  occur  some  masses  of  black  fissile  shale 
resembling  the  Genesee  shale,  but  neither  so  dark  nor  so  soft.  The  si- 
lica predominates  and  the  fauna  is  sparse,  ai^d,  so  far  as  observed,  never 
bears  the  Discina  or  Lingula  of  the  beds  below. 

Some  lighter-colored,  greenish,  soft  shales  appear  above,  and  in  them 
occurs  the  first  distinct  Portage  fauna. 

The  first  species  seen  are  Gardiidse — the  large  forms,  originally  de- 
scribed as  i^nnop«i«  ornatum  and  P.  acutirostra — and  on  passing  upward 
we  soon  meet  Cardiola  spedosa^  OoniaUtes^  RyolitheSy  and  OoleoluSj  and 
^fter  passing  fifty  or  a  hundred  feet  of  blue-gray,  sandy  shales,  with 
some  light  olive  argillaceous  shale,  and  an  occasional  dark  streak,  the 
NucuUis  and  LunuUicardium  fragile  appear. 

The  passage  is  gradual  from  the  lower  to  the  upper  of  these  subfau. 
nas,  and  there  is  no  distinct  stratigraphical  division  of  the  series  untU 
we  pass  the  brachiopod  fauna,  which  is  unique  in  holding  Spirifera  kevis 
in  abundance.  This  fauna  occurs  about  200  feet  above  the  base  of 
the  Portage  formation  in  this  meridian.  About  50  feet  below  it,  or  say 
150  feet  above  the  Genesee  shale,  is  a  sparse  but  very  interesting 
fauna,  characterized  by  the  abundance  of  a  large  Oladochontis  (McCoy), 
a  genus  closely  allied  to  Aulopora^  of  an  undescribed  species,  which  I 
have  figured  and  described  in  MSS. 

This  is  the  first  fauna  which  is  distinct  from  the  general  Portage  fauna 
with  which  it  is  interstratified.  The  fauna  is  that  of  Station  No.  48  of  my 
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records,  aud  occarn  in  a  dark,  blue-gray  shale,  weathering  brown,  less 
arenaceoas  than  the  ordinary  Portage  shales,  and  outcropping  along 
the  side  of  Cayuga  Lake  Railroad,  a  little  north  of  McKinney's  Station. 

FAUNA  OF  No.  48. 

Cladoohanus  (McCoy),  sp. 

Spirt/era  stAumbonay  Hall. 

Chanetea  lepida. 

Leiarhynchus  mesooostalis. 

Orammyiia  subarcuata. 

Cardiola  apeciosa. 

Ooniatites  complancttm  T 

ILeda  curta. 

PalcBoneilo  filosa  T 

Nucula  Bandalli  (or  T  new). 

Nuculites  obUmgatus. 

Strophodanta  mucronata. 

Ooleolus  acioulum. 

Orthocerass^a,  small  form  (=  T  0.  bebryx). 

Arm  of  a  small  crinoid. 

Stem  of  Bhodea. 

A  small  Lamellibranch  (=  f  Macrodan). 

Thi^  fauna  (of  Station  No.  48),  coming  as  it  does  entirely  below  the 
Spiri/era  lasvis  fauna,  is  remarkable  as  holding  several  sx>ecies  which 
are  generally  regarded  as  characteristic  Chemung  species. 

The  Strophodonta  mucronata  is  particularly  to  be  noted,  but  the  entire 
facies  of  the  fauna  reminds  us  of  the  Ithaca  group  rather  than  anything 
below.  The  Spiri/era  subumbonaj  Hall,  is  well  preserved,  and  exhibits 
the  convex  dorsal  valve  and  the  surface-markings  of  that  species. 
That  this  is  identical  with  the  forms  occurring  in  the  higher  Chemung 
faunas  and  called  Amboccelia  umbonnta  var.  gregaria  of  Hall,  I  have  no 
doubt.  It  is  also  possible  that  the  British  aud  European  Spiri/era  uriij 
Fleming,  is  specifically  identical.  This  form  is  a  characteristic  of  the 
Upper  Devonian  faunas,  where  it  is  generally  associated  with  our  repre- 
sentatives of  *'  Spirifera  dutjuncta  and  Orthis  interlineataj^  the  species 
mentioned  by  Murchison  as  its  common  associates  in  the  Barnstaple, 
Marwood,  and  Pilton  series  of  North  Devon.  Its  surface-markings, 
which  are  quite  like  those  of  Spiri/era  Uevis  (occurring  just  above  it 
and  but  once  elsewhere  in  the  series  for  this  meridian)  lead  us  to  asso- 
ciate it  with  the  early  representatives  of  the  Carboniferous  faunas. 

Oladochonus  is  also,  so  far  as  recorded,  a  Carboniferous  form.  (See 
Murchison's  Siluria,  2d  ed.,  p.  299  j  Davidson's  Brachiopoda,  Pt.  VI, 
p.  41;  HaU,  Geol.  N.  Y.,  4th  Dist.,  pp.  234,261.) 

The  species  collected  from  station  48,  are  all  small  and  delicate,  and 
some  of  them  are  mere  fragments. 
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The  Oladochonus  and  the  Spirtfirs  are  the  most  abandant,  aud  sho^ 
the  result  of  favorable  conditions  for  growth. 

The  species,  both  below  and  above  this  stratum,  are  rare  and  gener- 
ally fragile,  and  consist  of  pelagic  forms,  such  as  Pteropods  and  Cepha- 
lopoda with  a  characteristic  fauna  of  LamellibranchiateSy  but  scarcely  a 
trace  of  Brachiopods. 

The  next  distinct  fauna  we  recognize  is  that  of  Stations  Ko.  1  and  No» 
4,  two  points  on  opposite  sides  of  the  valley  in  which  Ithaca  is  situated. 

Station  No.  1  is  at  the  foot  of  Fall  Creek  on  the  east  side,  and  2^o.  4 
is  at  the  southwest  corner  of  Cayuga  Lake.  A  few  other  exposures  of 
the  same  horizon  have  been  examined,  but  these  two  are  characteristic. 

The  prominent  species  of  this  fauna  are — 

Spiri/era  Icevis,  Hall,  and  Palceoneilo  filosa^  Con. 

Lunulacardiumfragile  is  generally  present  but  not  abundant,  and  Taxo- 
crinus  Ithacensis  is  represented  quite  abundantly  by  fragments  of  the^ 
stem  and  by  an  occasional  perfect  head. 

The  other  species  named  are  representative  of  the  fauna  but  are  lesa 
frequently  obtained. 

In  this  list,  a^  in  others  which  follow,  some  species  are  recorded  from 
fragmentary  si>ecimens  from  which  only  the  generic  characters  can  be 
determined  with  satisfaction. 

FAUNA  OF  STATION  No.  I,  B  AND  D.» 

Spirifera  Imvis. 

Palceontilo  filoiia. 

Luvulacardium  fragile. 

Chonetes  Upida. 

Tojcocrinus  Itha^censU. 

Ooniatites  complanatus  var.  perlatus. 

sinuoitus. 

discoideus. 
Porcellia  Nais. 
Orthoceras  pecator. 

anguis. 
Coleoprion  sp. 

Oardiola  speoiosa. 
atyliola  fissurella, 
Hyolithes  aclis. 
AvicuUtpecten  sp. 

Cyrtina  Ramiltonensie. 
Orammy(8ia  subareuata. 
Modiomorpha  aubalata. 
lAulopora  or  Cladockonus^  fragments. 
PalceoneiU)  constricta. 


*  The  species  recorded  in  those  lists  are  arranged  in  the  order  of  their  relative 
abundance  at  each  station,  the  more  common  being  placed  first. 
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Cardiola  transversa  t 
Leda  perstriata. 
Pleurotomaria  sp. 

DUeina  sp. 

Leiarhynchus  mesoeostalU. 
Crania  sp. 

^^Lyoopodites^  Vanuxemi, 
LeperdUia. 
Rkodea  stems. 
Fish  bones,  fragments. 
SHctopora  Meeki. 

Some  other  species  are  recorded  from  the  <^  Portage  "  at  Ithaca,  and 
may  belong  to  this  fauna,  bat  the  list  here  given  includes  only  species 
known  to  belong  to  this  particular  horizon. 

As  far  as  known  this  fauna  does  not  occur  west  of  Seneca  Lake,  and, 
taken  as  a  whole,  it  is  characteristic  of  the  eastern  extension  of  the 
Portage  group.  I  would  call  particular  attention  to  the  absence  of 
Prmcardium  {Oardiumi)  tetusta  and  Cardiamorpha  (^^UngtUina^)  subar- 
iicularis.  I  have  not  observed  either  of  these  species  in  any  part  of  the 
present  meridional  section,  although  they  are  frequently  met  with  in 
the  Portage  formation  a  little  farther  west. 

Three  of  the  species  will  be  remembered  as  common  in  the  higher 
Chemung  faunas  (Cyrtina  Hamiltonensis^  Orammyaia  aubarcuataj  and 
Madiomorpha  subalata)^  but  they  occur  also  below  in  the  Hamilton  group, 
or  are  represented  by  a  closely  allied  form,  as  Orammysia  arcuata, 

Spirifera  Uevis  is  a  specially  interesting  form.  It  appears  to  be  quite 
limited  both  in  range  and  distribution.  A  closely  allied  form,  Sp,  maiUy 
occurs  in  the  lower  Devonian  of  Ohio  and  Ontario,  and  a  similar  form 
apiiears  in  the  Devonian  of  the  far  West.  It  is  closely  allied,  if  not 
identical,  with  Spirifera  glabra  of  the  British  Carboniferous,  and  ap- 
pears to  link  that  species  with  the  Devonian  8p.  curvata.  (See  David- 
son, Supl.  Brit.  Dev.  Brachiopoda,  p.  32.) 

Tracing  the  faunas  apward,  after  passing  the  Spirifera  Icevis  stage,  the 
shales  gradually  loose  their  coarse  bedded  character,  the  laminse  be- 
come finer  and  more  fissile,  and  about  30  feet  higher  up  the  rocks 
assume  a  decided  fissile  character — are  composed  of  a  dark,  nearly 
black,  shale,  weathering  reddish-brown  from  iron  stain,  and  occasionally 
carry  lenticular  beds  of  very  tough,  siliceous  sandstone.  These  sand- 
stone masses  I  have  described  elsewhere  as  channel-fillings.  (See  Am. 
Jour.  Sc.,  Vol.  XXI,  p.  318.) 

The  dark,  fissile,  argillaceous  shales  are  generally  about  20  feet 
thick ;  no  fossils  appear  at  their  base,  but  toward  the  top  are  often 
fooDd  great  numbers  of  Lingular  and  a  few  other  delicate  species. 

Hie  fiunoos  Lycopodites  beds  of  Professor  Hall  lie  in  these  shales, 
where  great  numbers  of  L.  Va/nuxemi  in  very  perfect  condition  occur, 
with  stems  of  Shodea  and  other  plants,  and  large  fish-bones. 
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Namerous  exposures  of  this  stage  are  seen  in  the  ravines  about 
Ithaca.  My  Station  'So.  6  gives  a  good  exhibition  of  the  fauna.  In 
the  following  list  the  species  named  are  from  Station  No.  6  and  equiva- 
lent strata  within  a  radius  of  a  mile  or  so  about  it : 

FAUNA  OF  STATION  No.  6. 

Lingula  oomplanata, 

Ptilophyton  (Lyoapodites)  Vanuxemi. 

Leiarhynchus  mesocoatalis  and  vars. 

Lunulacardium  fragile. 

Cardiola  speciosa  (rare). 

Lingula  punctata. 

spatulata  var. 

ligea. 
FoteriocrinnSj  stems. 
Productellaj  a  minute  species. 
Styliola  Jisaurella. 
Bhodea  stems. 
t  Spirorbis. 

Bhachiopteris  punctata. 
1  PHlaphyton. 
Froduciella  truncata. 
Palaeoneilo  filosa. 
hrevis. 
Leptodesma        sp, 
Ooniatites  oomplanatua. 
Microdon  gregaria. 
Orthoceras  pecator. 
Loxonema  sp. 

Rhynchonella  eximia  (young). 
Pleurotomaria  capillaria. 
PhtJionia  Urata. 

In  this  fauna  Lingula  complanata  and  Lunulacardium  fragile  are  the 
characteristic  species,  and  are  generally  abundant. 

The  Ptilophyton  Da,w&on=Lycopodit€8  is  abundant  in  some  localities, 
and  the  Ldorhynchus  is  also  very  abundant  in  some  layers,  but  does  not 
appear  in  all  the  exposures.  The  other  species  are  rare ;  some  of  them 
are  known  only  by  fragments. 

The  Ldorhynchus  is  very  variable,  and  is  a  thin,  fragile  shell  in  these 
shales,  and  often  distorted. 

Specimens  occur  which  present  more  or  less  fully  the  distinctive 
characters  of  L.  limitaris,  of  L.  quadricostata^  or  of  L.  mesocostalis. 

A  comparative  study  of  the  specimens  from  various  stages  of  the 
Devonian  has  led  me  to  regard  all  the  species  of  Leiorhynchns,  of  the 
New  York  Devonian  at  least,  as  varieties  of  a  common  form,  whose  plas- 
ticity has  not  permanently  ceased  at  any  of  the  horizons  in  which  it 
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occurs.  The  different  varieties  appear  to  be  closely  related  to  the  natare 
of  the  rock  containing  them }  but,  while  the  majority  of  individuals  in 
any  particular  stratum  are  of  one  variety,  in  most  every  case  some  in- 
dividuals present  the  characteristics  of  the  other  varieties. 

Jjingula  oomplanata  is  of  the  type  of  the  Ohio  species,  L.  membranacea 
and  L,  manni;  and  the  Brazilian  species,  L.  stauntonianaj  Bathbone, 
1874,  is  indistinguishable  from  some  specimens  of  L.  oomplanata^  and 
also  occurs  in  a  dark  fissile  shale. 

This  form  is  entirely  distinct  from  the  L.  ligea  and  L.  ligea  var.  of 
Hall,  in  so  far  as  description  and  illustration  go,  but  it  appears  to  have 
been  included  among  the  typical  specimens  now  in  the  American  Mu- 
seum. 

A  couple  of  specimens,  agreeing  entirely  with  the  figures  and  descrip- 
tions of  theX.  ligea  H,  in  the  New  York  reports,  have  been  found  in  these 
beds  associated  with  the  others;  but  the  thin,  almost  perfectly  flat  char- 
acter of  L.  oomplanata  is  characteristic  of  it,  as  seen  in  many  hundred 
specimens.  The  theory  that  the  latter  is  but  a  crushed  L,  ligea  is  con- 
tradicted by  the  observation  that  the  flattening  of  an  oval  convex  form, 
like  L,  ligea  would  increase  the  width  near  the  center  where  the  shell 
is  most  convex,  while  near  the  front  the  width  would  be  little  changed, 
so  the  sides  would  be  even  more  curved,  instead  of  being  nearly  straight 
as  in  the  form  called  L,  oomplanata. 

As  we  pass  above  this  soft  shale,  which  is  generally  terminated  by  a 
6  to  S  inch  stratum  of  sandstone,  the  fauna  changes. 

A  layer  of  concretions,  like  cobble-stones,  occurs  a  few  feet  above  the 
sandstone ;  this  is  followed  by  a  thin  stratum  of  arenaceous  shale,  with 
an  abundance  o^  Lingula  punctata. 

A  few  feet  higher  occurs  my  fauna  No.  14  N — a  remarkable  recurrent 
Hamilton  fauna,  traces  of  which  have  been  seen  in  several  localities. 

The  species  identified  are  as  follows : 

FAUNA  OF  STATION  No.  14  N. 

Spirifera  fimbriata, 

angusta. 
Pleurotomaria  capillaria^ 
Amboccelia  umbonata. 
Loxonefina  delphicola. 
Leiorhynchus  mesocostalis. 
Rhynchonella  contracta. 
OrtlvoceraH  sp. 
Avicula  subdecnssata. 
Microdon  tenuistriat^l 
Modiomorpha  complanata. 
Palwomilo  sp. 
Lingula  punctata. 
L,  sp. 
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The  shales  above  Station  No.  14  N  become  coarse  and  blocky,  and  so 
continue  for  hundreds  of  feet,  interrupted  by  occasional  thin  beds  of 
soft  argillaceous  shale  and  layers  of  hard  sand. 

The  fiBkuna  characteristic  of  the  *^  Ithaca  group,"  of  the  early  New 
York  reports,  begins  to  appear  at  this  point,  with  Leiarrkynekus  the 
first  genus  to  be  abundantly  represented. 

The  form  X.  mesocoatalis  is  more  common  in  the  soft  shales,  but  in  the 
more  arenaceous  beds  the  convex  forms  L.  globuli/armis  and  L.  Keltoggi 
appear ;  but  here,  as  in  lower  stages,  the  presence  or  absence  of  lateral 
plications,  the  number  of  folds  on  the  sinus,  or  its  prominence,  and  the 
general  form  of  the  shell  are  characters  which  vary  in  almost  every 
handful  of  specimens,  and  lead  us  to  believe  that  the  representatives 
of  the  genus  Lewrhynehus^  found  in  the  Devonian  of  New  York  at  least, 
offer  no  better  claim  to  specific  distinction  than  do  the  various  forms 
oi  Atrypa  reticulartSj  although  the  variations  of  form  and  the  relative 
prevalence  of  certain  variations  are  valuable  and,  we  believe,  sensitive 
indicators  of  changed  conditions  of  the  environment. 

There  is  a  general  rule  which  prevails  among  the  forms  called  Leuh 
rhynchus.  In  the  early  stages  of  the  Devonian — the  Marcellus  shale  or 
below — the  majority  of  specimens  are  plicated  over  the  sinus  and  way 
to  the  lateral  margin  of  the  shell,  giving  us  typical  L.  limitariSj  but  even 
in  the  Marcellus,  individuals,  especially  as  they  increase  in  size,  drop 
the  lateral  plications.  The  prevailing  type  for  the  Hamilton  is  that 
called  L.  multicostaj  in  which  the  lateral  plications  are  generally  faint 
and  fewer,  while  the  central  plications  are  strong  and  more  raised  than 
in  the  lower  forms.  In  the  Genesee,  L,  quadrioostata  is  the  common 
form,  with  the  lateral  folds  nearly  obliterated. 

In  the  early  Chemung,  X.  mesocostaliSj  globuliformiSj  and  forms  like  L. 
Kelloggi  prevail,  while  the  small  L.  sinuatus  is  more  common  toward  the 
top,  all  of  them,  typically,  having  smooth  lateral  slopes  and  a  few  pli- 
cations along  the  center,  forming  a  more  or  less  distinct  fold  and  sinus. 

But  we  notice  that  a  few  specimens  may  be  found  in  Chemung  shales, 
plicated  quite  to  the  margin,  as  in  the  early  type.  Thus  in  interpreting 
the  faana  of  14  K.,  the  presence  of  the  Chemung  type  of  LeiorhynchuSj 
although  in  the  midst  of  a  nearly  pure  Hamilton  fauna,  shows  that,  in 
time,  we  have  passed  the  Hamilton  stage,  though  Hamilton  species  are 
not  yet  extinct,  and  that  we  have  a  recurrent  fauna,  and  not  the  normal 
Hamilton  fauna.  Thus  the  fossils  independently  confirm  the  facts  which 
the  stratigraphy  testifies. 

Passing  this  transition  stage  in  which  an  occasional  fossil  api>ear8^ 
a  PaUeoneilOj  a  LeiorhynchtiSy  or  some  other  species  of  wide  range — the 
fauna  of  the  Ithaca  group  gradually  makes  its  appearance.  Between 
150  and  200  feet  above  the  Lingula  complanata  stage  the  Ithaca  fauna 
appears  in  full  force,  and  50  feet  higher  has  exhibited  the  full  com])lo- 
ment  of  its  species. 

The  first  species,  which  is  thoroughly  characteristic  of  the  fauna,  is 
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Spirt/era  mesocostalis  of  the  eastern  variety.  This  is  the  form  figured 
in  Pal.  N.  Y.,  Vol.  IV,  Plate  40,  Figs.  1,  2,  and  3.  At  the  first  appear- 
ance  of  this  species,  it  is  associated  with  Leiorhynchus  meaocostaliSj  PaU 
€Boneilo  filosaj  and  Chonetes  of  the  C.  scitula  type,  and  traces  of  Microdon 
and  of  Modiamorpha. 

This  fauna  may  be  seen  at  the  base  of  the  old  inclined  plane,  my  Sta- 
tion No.  27  A  and  B. 

A  little  higher  Bhynehonellaeximia  appears,  then  Orthis  impressaand 
Straphodonta  mucronataj  and  these  half  dozen  species,  earliest  to  appear 
in  the  region,  are  characteristic  and  among  the  most  abundant  species 
of  the  fauna  of  this  Ithaca  group,  viz,  Spirifera  mesocostalis  (1st  var.), 
PalceoneiU)  filosa,  Orthis  impressa^  Strophodonta  mucronataj  Leiorhynchus 
mesooostaliSj  and  Rhynchonella  eximia. 

Leiorhynchus  is  peculiar  in  being  very  abundant  where  it  appears, 
bat  when  it  is  abundant  there  are  generally  very  few  other  species  in 
the  same  stratum. 

Having  passed  this  first  stage  of  the  introduction  of  the  fauna,  we 
reach  a  sandstone  bed,  calcareous  in  some  localities,  forming  a  fire- 
stone  bed,  which  is  a  consolidated  mass  of  broken  fossils. 

The  characteristic  species  of  this  layer  are  Spirifera  mesostrialis  and 
CryptoneUa  eudora. 

In  several  places  about  Ithaca  this  stratum  is  worked  for  quarry 
stone.  The  old  McCormick  quarry  of  the  early  reports,  the  present 
University  quarry,  and  several  others,  are  at  this  horizon. 

The  University  quarry.  Station  No.  5,  is  characteristic. 

FAUNA  OF  STATIONS  No.  5,  ETC. 

JSpirifera  mesostrialis. 
CryptoneUa  eudora. 
Spirifera  mesocostalis  1st  var. 
Chmphoceras  tumidum. 
Cyrtina  Hamiltonensis. 
Orthoceras  bebryx  var.  Cayuga, 
Poteriocrinus  Comellianus. 
Pleurotomaria  capillaria. 
Produotella  speciosa. 
Euomphalus  Hecalet 
Chrammysia  elliptica. 
Rhynchonella  eximia. 
Atrypa  reticularis. 
PtUophyton  (Lycopodites)  Vanuxemi. 
Mhodea  (stems). 
Fragments  of  wood. 
Stiotopora  Meeki. 
Microdon  bellistria/ta. 
gregaria. 
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Plafyceras  carinatum.  * 

Modiomorpha  ooncentrica  f 
Bellerophon  sp. 

Strophodonta  perplana  var.  nervosa. 
Rkynchonella  StephanL 
Zaphrentis  simplex  f 
Stromatopora  sp. 

To  this  fauna  probably  belongs  Streptorhynchus,  a  single  specimen  of 
which  I  have  seen  from  "  Ithaca,"  bat  do  not  know  the  precise  locality. 

Below  this  zope,  perhaps  50  feet,  is  found  in  a  single  locality,  Sta- 
tion No.  37,  a  small  but  very  abundant  fauna  of  Crinoids^  Bryozoaj  and 
Bhynchanella. 

FAUNA  OF  STATION  No.  37. 

Rkynchonella  eximia. 
v'  Poteriocrinus  gregarius. 

Stictopora  Meeki. 
*•'  Spirifera  mesocostalis, 

•*  Cyrtina  Hamiltonensis. 

Productella,  a  small  species. 

Amculopecten  cancellatus. 

Plates  of  a  large  Arthroacantha. 
V*  'Two  or  three  Bryozoaj  undetermined. 

;A  small  Lycopodites, 

*The  first  three  species  constitute  the  mass  of  the  fauna;  the  others 
are  rare. 

The  lithological  characters  are  interesting.  In  the  midst  of  sandy 
«hales  containing  the  Braohiopods  is  included  a  stratum  of  but  an  inch 
or  so  in  thickness  of  fine,  soft,  mud  shale,  almost  black,  and  containing 
the  Crinoids  and  the  small  Lycopodites. 

The  Crinoids  are  minute,  but  occur  in  great  numbers  and  exhibit  con- 
fiiderable  variation.    (See  Proc.  Acad.  Kat.  Sc.  Phil.  1882,  p.  22.) 

Passing  above  Station  Ko.  5  the  typical  Ithaca  group  fauna  prevails 
for  some  hundred  feet  or  more,  then  gradually  lessens  in  the  number  of 
its  species  and  individuals,  and  the  last  species  to  appear  is  the  Spirt' 
fera  mesocostalis  and  Orthis  impressa. 

The  fauna  is  found  in  several  of  the  ravines  about  Ithaca;  the  best 
exposures  are  in  YM  Creek  and  the  upper  part  of  Gascadilla  Greek,  and 
along  the  cutting  on  South  Hill  called  the  '^  inclined  plaue^  in  the  old 
State  reports. 

FAUNA  OF  STATIONS  No.  10,  27  C,  D,  ETC. 

The  "Ithaca  fauna"  proper: 

Spirifera  mesocostalis  1st  var. 

Strophodonta  mucronata. 

.    perplana  var.  nervosa, 
Cyrtina  Hamiltonensis. 
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Productella  speciosa. 

Airypa  reticularis. 

Microdon  bellistriatus. 

Leiorhynchus  mesocostalis. 

Orthis  impressa. 

Chonetes  setigera, 

Choneies  scitula. 

Crania  sp. 

Productella  speciosa,  small  var. 

Lingula  spatulatn  var. 

Lunula^cardium  fragile. 

Oytkerodan  quadrangularis. 

Palceoneilo  filosa. 

Leda  n.  s. 

Pterinopecten  suborbicularis. 

Bp. 

Leptodeama  (several  species). 

Actinopteria  Boydii. 

Modiomorpha  complanata. 

Orammysia  suharcuata. 

Nucula  sp. 

Auhpora  sp. 

Orihoceras  Bebryx. 
fulgidum. 

Bellerophon  leda. 

Pleurotomaria  c^ipillaria. 

Tentaculites  spiculus. 

Stictopora  Meeki. 

Callopora^  Hall,  sp. 

Platyceras  sp. 

Discina  neglectal 

Chniatites  uniangularisi 

Orihoceras  pecator. 

Arthroa4)antha  Ithacensis. 

Productus  dissimilis  (abundant  in  a  single  locality). 

Ehynchonella  pugnus  var.  (frequent  in  localities). 

f  Strophodonta  demissa. 
This  Ithaca  fauna  contains  a  few  other  species,  but  I  have  given  the 
main  list  in  approximately  the  order  of  their  abundance.  The  species 
in  the  early  part  of  the  list  are  frequently  seen,  and  some  of  them  are 
abundant  in  localities ;  those  recorded  lower  down  in  the  list  are  rare, 
or  seen,  it  may  be,  abundantly  in  single  strata  or  localities.  A  few,  not 
given  in  the  list,  are  not  certainly  of  this  horizon,  and  are  on  this  ac 
count  omitted. 

It  will  be  noticed  that  a  few  of  the  species  of  the  general  Portage 
&ana  are  here  included,  as  Palceoneilo  filosa^  Lunulacardiumfragilen  and 
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a  few  Ooniatitea  and  OrthoceratiteSy  which  occur  here  in  imperfect  con- 
dition, but  Cardiola  speciosaj  a  characteristic  Portage  form,  has  not 
been  detected  in  the  midst  of  the  Ithaca  fauna. 

However,  a  little  farther  south,  at  Station  No.  QSy  Newfield,  as  the 
Ithaca  fauna  ceases,  the  typical  Portage  fauna  reappears. 

One  hundred  to  one  hundred  and  fifty  feet  above  the  termination  of 

the  Itha<;a  fauna,  in  dark,  fine,  argillaceous  shales,  appear  the  following 

species: 

Cardiola  speciosa. 

Lunuldcardium  fragile, 

Lingula  complanata. 

Bellerophon  mwra, 

A  small  Pala)oneilo. 

Rliodea  stems. 

Strophodonta  mucronata. 

This  is  the  fauna  of  No.  68  A  and  B. 

This  I  take  to  be  the  mark  of  the  final  withdrawal  of  the  Ithaca 
fauna  from  this  geographical  area,  and  the  return  of  the  general  Port- 
age fauna. 

What  is  also  remarkable  of  this  fauna  in  this  region  is  its  witl^ 
drawal  in  the  reverse  order  in  which  it  came  in. 

After  the  Brachiopod  fauna  is  pretty  well  gone,  there  appears  a  sof^ 
almost  black,  argillaceous  shale  bearing  Discinas,  and  above  this, 
almost  alone,  occurs  Spirifera  Uevis^  which,  it  will  be  remembered, 
peared  in  abundance  entirely  below  the  Ithaca  fauna,  and  was  in  tb' 
zone  preceding  that  in  which  the  Lingula  complanata  fauna  occurred. 

This  Ithaca  fauna  does  not  appear  far  west  of  Ithaca,  but  a  few  o: 
its  species — the  Cladochonus  subfauna  almost  entire— appear  20  milae 
west  in  ravines  running  into  Seneca  Lake. 

It  will  be  noticed  that  Strophodonta  mttcronata  also  appeared  in  Sta- 
tion No.  48,  the  earliest  forerunner  of  the  Ithaca  fauna. 

The  study  of  the  order  of  the  faunas  alone  in  this  meridian  fhrnisbM 
strong  evidence  for  the  opinion  that  what  I  have  called  the  IthACft 
fauna,  which  was  characteristic  of  the  ^^  Ithaca  group "  of  the  eaady 
State  geologists,  is  geographically  a  temporary  fauna,  preceded  andfol* 
lowed  by  the  conditions  and  fauna  generally  regarded  as  belonging  to 
the  Portage  group.  This  subject  will  be  further  discussed  when  the 
sections  in  other  parts  of  the  State  shall  be  brought  under  considera* 
tion. 

In  this  meridian  several  hundred  feet  of  deposits  follow,  in  whioh 
almost  no  fossils  occur.  Its  general  character  is  that  of  coarse  areiift- 
ceous  shales  with  thin  seams  of  sandstone,  tending,  in  the  upper  part, 
to  flaggy  and  uneven,  wave-marked  strata.  Interstratified  with  these 
are  thin  streaks  of  greenish  argillaceous  shales,  in  which  are  seeiii 
raiely,  the  species  of  the  Portage  fauna. 

This  condition  of  things  prevails,  at  this  meridional  seotiony  until 

(70) 


wauAtt]     A  PORTAGE    FAUNA   ABOVE   THE    ITHACA   FAUNA.  21 

about  1,300  feet  above  the  top  of  the  Genesee  shale,  where  the  first 
of  the  typical  Chemuni^  fauuas  a])pear. 

The  first  species  of  this  fanna,  that  1  have  detected,  are  on  the  high 
hillsonth  of  Ithaca,  in  Diinby  (SUition  No.  oS),  about  1,500  feet  above 
the  sea,  and  estimated  to  be  stratigraphically  1,300  feet  or  more  above 
the  Genesee  shale. 

A  lithological  diflference  is  clearly  seen  in  the  change  from  dark« 
tough,  wave-marked,  arenaceous  shales  with  interstratified  greenish 
argillaceous  shales,  to  soft,  coarse-bedded,  blocky  shales,  weathering 
hrowu  and  rapidly  disintegrating  into  rich  yellow  soil.    The  first  spe- 
cies met  with  were  from  Station  No.  58: 
Productella  lachrymosct, 
Amhocoelia  umhonata\2iX.  gregaria, 
Orthis  impressa  (second  variety,  wide  and  large). 
Airypa  reticularis. 
And  a  few  other  imperfect  fossils. 
Both  east  and  west  of  this  locality,  in  Caroline  and  in  Newfield,  are 
hills  risiuu  to  1,800  or  1,900  feet,  and  the  upper  part  of  these  hills, 
though  mainly  covered  by  a  deep  coating  of  soil,  exhibit  outcroi)s  and 
loose  slabs  and  blocks,  still  angular  (thus  evidently  not  transported),  in 
vhich  the  Chemung  fauna  appears. 

Still  farther  south  the  same  rocks  and  fauna  are  found,  in  place,  at  a 
lower  level. 

^^nmerous  sections  have  been  made  along  this  meridian,  containing 
the  Chemung  fauna.  It  is  an  abundant  fauna,  and  it  appears  to  have 
''^D  subdivided  into  a  few  local  subfaunas.  Still  it  is  difficult  to  speak 
positively  here,  on  account  of  the  rapid  change  in  the  detailed  strati- 
^phical  conditions.  Sometimes  it  is  difficult  to  trace  some  particular 
fossiliferous  stratum  even  across  a  wide  gorge  of  a  few  hundred  feet. 
However,  I  have  been  able  to  determine  the  order  of  the  subfaunas 
^the  Chemung  group  as  follows: 

As  before  mentioned,  traces  of  the  fauna  occur  before  it  appears  in 
fiiDibrce,  and  as  in  the  case  of  the  Ithaca  fauna,  the  forerunners  of  the 
Cbemang  fanna  ai'e  characteristic  species  and  also  species  of  wide  geo- 
logical range-    There  are  such  species  as  Productella  Uwhrymosa^  Ambo- 
aesfo  umbanata  var.  gregaria^  and  the  wide  form  of  Orthis  impresaa.^ 

After  these  species  had  appeared,  and  far  above  the  last  traces  of  the 
Ithaca  fauna,  a  stage  of  fine,  fissile,  argillaceous  shales,  in  some  exposures 
nearly  black  in  color,  appeared  at  the  base  of  the  series  of  strata  bearing 
the  main  Chemung  fauna.  This  dark  shale  is  well  represented  at  Van 
Bttenvilley  my  Station  No.  62  A.  It  appears  also  at  the  bottom  of  the 
diir  ftt  lower  Chemung  Narrows,  Station  Ko.  67  A.    In  the  midst  of  the 

>  In  giTing  tlie  names  of  species  in  this  paper  I  have  intentionally  chosen  those 
by  which  the  fomis  are  more  commonly  designated  in  coiloctions  of  New  York 
i;  points  of  nomeDchvtnre  and  comparison  of  local  varieties  with  each  other^ 
their  identification  with  species  of  wider  or  dist.aut  geographical  areas,  may  ap« 
pcDpriat«lj  be  kft  fn  q»eolal  consideration. 
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shale  are  generally  found  flattened  concretions  of  brown  hematite,  often 
inclosing  a  few  species  which  are  more  abundant  in  the  beds  higher  up. 
This  is,  so  far  as  I  know,  the  lowest  Devonian  horizon  for  definite  agglom- 
erations of  the  hematite  ore. 

The  shales  themselves  carry  a  Lingula  fauna,  viery  similar  to  that  in 
the  dark  shale  at  the  base  of  the  Ithaca  group,  but  mingled  with  other 
species.  These  latter  species  appear  to  belong  normally  to  the  fauna  of 
the  common  Chemung  shales  with  which  the  Lingula-bearing  shales  are 
interstratified. 
The  following  species  occur  in  the  fauna  of  Station  No.  62  A  and  B: 
Lingula  complanata. 

punctata, 
Spirifera  mesocostalis  (2d  var.). 
mesostrialis  (2d  var.). 
Amhocoelia  umhonata  var.  gregaria, 
Cyrtina  Hamiltonensis. 
Orthis  impressa  (2d  var.). 
Atrypa  reticularis. 
Leptodesma  sp. 

Chonetes  scitula, 

Ciinoid  stems  (f=  Taxocrinus). 
A  variety  of  Lingula  spatulata  occurs  in  similar  shales  of  Station 
No.  67. 

The  following  species  appear  in  a  similar  shale  at  about  the  same 
horizon,  and  I  believe  them  to  belong  to  the  same  subfauna : 
Productellu  speciosa  (small  var.) 
Rhodea  stems. 
PalcBoneilo  Jilosa, 
Schizodus  sp. 
Euomphalus  HecaM 
This  subfauna  and  the  containing  shales  gradually  pass  up  into 
coarser,  brown,  arenaceous  shales  and  the  normal  Chemung  fauna. 

The  most  northern  exposure,  at  which  the  typical  Chemung  fauna  was 
found  in  abundance,  was  high  up  in  the  hills  in  the  northeastern  part  of 
Chemung  County,  near  Park  Station  of  the  Utica,  Ithaca  and  Elmira 
Railroad,  between  1,400  and  1,500  feet  above  the  sea.  It  is  my  Station 
No.  72,  with  the  following  fauna : 
Orthis  Tioga, 

carinata. 
Straphodonta  cayuta. 
Productella  lachrymosa, 
Spirifera  disjuncta, 

Atrypa  reticularis,  vars.  spinosa  and  hystrix. 
Spirifera  mesostrialis  (2d  var.). 
Amhocodlia  umhonata  var.  gregaria. 
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Spiri/era  mesocostalis  (2d  var.), 
Sireptorhynchus  Chemungensis. 
Pterinea  Chemungerms  (Con.). 
The  above  are  the  more  common  species  at  this  locality,  and  in  every 
locality  in  this  region  where  the  Chemung  fauna  appears  in  full  force. 
With  the  alxn'e  are  associated  a  long  list  of  other  species,  met  with  more 
rarely  in  any  particular  locality  and  less  universally,  but  in  several  cases 
locally  abundant. 

The  cliflH  along  the  narrows,  above  and  below  Chemung  village,  con- 
tain the  typical  Chemung  fauna. 

I  have  added  some  species  to  those  already  quoted  from  this  locality 
by  the  State  geologists  and  others. 

TYPICAL  CHEMUNG  FAUNA  (STATIONS  NOS.  65,  60,  AND  67). 

Orthis  Tioga. 

Streptorhynchus  Chemungensis. 
Aviculopecten  pecteniformis  Hall. 

( =  Pterinea  Chemungensis  (Con.)  )  H.  S.  W. 
Straphodonta  Cayuta. 

demissa. 
Productella  lachrymoaa  var.  lima, 

costatula. 
Spirifera  distjuncta. 
Amboccelia  umbonata  var.  gregaria, 
Atrypa  reticularis, 
Rhynchonella  contracta, 
LeiorhynchiLs  sinuatus, 

mesocostalis. 
Oryptonella  eudora, 

Pteronites  spinigerus  Con.  * 

Pterinea  protexta  Con. 
Avicula  multilineata  Con. 
Oypricardites  (Ooniophora)  Chemungensis. 
Schizodus  (NucuUtes)  Chemungensis  (Con.). 
Qrammysia  subarcuata  H.  &  Whit. 

The  rarer  associates  of  this  fauna  are : 

Chonetes  setigera, 

Illinoisensis  f 
Pleurotomaria  eapillaria. 
JEuomphalus  sp. 
Callonema  sp. 
Bhynohonella  sappho. 

Orthis  michelini  L'Ev.  (if  distinct  from  0.  Vanuxemi). 
Olyptodesma  sp. 

Bellerophon  moera. 
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Platyceras  sp. 

Cyclonema  sp. 

Orthis  leonensis. 

Knorria^  a  fragment. 

Cladochonus  sp. 

Orthis  carinata  (abundant). 

Strophodonta  perpUma  var.  nercoaa, 

Tdxocrinus  Ithotcensis. 

QomphoceraSy  a  fragment. 

^^Fucoidea  graphica.^^ 

8pirifera  fimbriata  (a  single  specimen  in  Station  No.  60). 

Spirifera  mesocostalis  (2d  var.). 

Atrypa  aspera. 

Orthis  impressa  (wide  van). 

RhyncJionella  orbicularis, 

Discina  grandis, 

Mytilarca  Chemungensis. 

A  little  farther  east  the  following  species  occar  in  the  same  general 
association : 

Tropidoleptus  carinatus. 

Microdon  bellistriatus. 

Crinoid  stems. 

Spirifera  mesostrialis  (3d  var.). 

Phacops  rana. 

Dalmanites  calliteles  f  (a  trace). 

Cyrtina  Hamiltonensis. 

Palwoneilo  bisulcata. 

Loxonema  styliola. 

Prodtuitella  speciosa. 

Two  zonQS  in  the  formation,  in  the  midst  of  the  general  fauna  and  a 
calcareo-arenaceous  rock  (Nos.  67  E  and  H),  carry  the  following  ad/ 
ditional  species : 

ZaphrentiSj  sp. 

Heliaphyllum^  near  H.  Ealli. 

Stomatapora^  sp. 

Stictoporaj  sp. 

Tentaculites  spieulus  f 

Crinoid  stems  and  some  other  Bryozoa  not  described. 

These  corals,  occurring  as  they  do  mainly  in  the  condition  of  casts, 
are  of  little  satisfaction  except  as  marking  the  presence  of  the  genera. 

Prof.  James  Hall  early  recognized  the  "  Cyathophylloid  ^  corals  in 
the  Chemung  fauna,  but,  so  far  as  I  know,  the  species  are  not  described, 
nor  are  any  species  recorded  from  the  Chemung  group  of  New  York« 
(Geology  N.  Y.,  Part  4,  p.  255.) 

A  study  of  this  typical  Chemung  fauna,  as  exhibited  a  few  miles 
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each  side  the  Chemung-Tioga  Connty  line,  reveals  the  following  general 
laws  as  to  its  conditions,  characteristic  species,  and  relations  to  other 
faunas. 

The  fauna  prevails  through  about  250  feet  of  strata.  The  general 
character  of  these  rocks  is  a  series  of  alternating  shales  and  sands, 
the  argillaceous  ingredients  generally  prevailing  over  the  arenaceoas, 
strongly  ferrous,  expressed  rarely  in  the  presence  of  ironstone  concre- 
tionary nodules,  but  commonly  recognized  only  by  the  universal  iron- 
stain  these  rocks  show  upon  weathering,  and  the  rich,  brownish-yellow 
color  of  the  soil  produced  by  their  disintegration. 

Near  the  beginning  of  the  fauna,  the  shales  tend  to  assume  a  fissile 
character,  associated  with  the  presence  of  the  Liilgula  subfauna  before 
mentioned. 

As  the  fauna  has  reached  its  maximum  development,  a  calcareo-are- 
naceous  deposit  appears  carrying  a  rich  coral  and  bryozoal  subfauna, 
which  reapi)ears  again  toward  the  close  of  its  prevalence  in  this  area, 
each  time  marked  by  the  continuance,  for  longer  than  usual,  of  undis- 
turbed conditions  favorable  to  the  deposit  of  thick,  solid  sandstone 
strata.  These  sandstones  must  have  been  relatively  local,  as  they  vary 
both  in  thickness  and  iu  the  chai%icter  of  the  deposit,  when  followed 
along  for  even  a  few  hundred  feet  of  continuous  exposure. 

The  Chemung  fauna  is  recognized  for  a  thickness  of  full  300  feet  of 
strata,  and  the  coral  sandstone  occurs  three  times  in  the  series  at  Lower 
Chemung  Narrows,  and  was  recognized  twice  at  the  Upper  Narrows. 
Since  this  sandstone  is  calcareous,  and  is  marked  by  the  presence  of  Oy- 
athophylloid  corals  and  Bryozoa,  associated  with  the  Chemung  Brach- 
iopod  fauna,  it  becomes  an  important  stratum  in  the  comparison  of  sep- 
arate sections. 

In  the  several  localities  measured,  the  first  and  third  coral  sandstones 
are  separated  by  about  250  feet  of  strata. 

The  second  sandstone  is  in  Station  No.  67,  about  15  feet  above  the 
first. 

These  sands  vary  considerably  in  thickness,  and  when  a  cliff  of  a 
few  hundred  yards  is  exposed,  the  corals  may  be  abundant  at  one  end 
of  the  cliff  and  no  trace  of  them  at  the  other,  the  sandstone  seam  itself 
also  breaking  up  into  alternating  thin  layers  of  shale  and  sandstone, 
and  losing  in  great  measure  the  calcareous  character.  For  these  rea- 
sons I  have  given  average  measurements. 

There  appear  to  have  been  two  stages  in  the  series  in  which  this 
coral  sabfSaona  was  locally  abundant,  and  they  were  probably  confined 
to  limited  areas  in  the  form  of  shallow  basins.  They  were  separated  by 
an  average  of  225  feet  of  shales,  the  majority  of  which  was  comparatively 
barren,  bat  with  the  second  incoming  of  the  coral  sandstone  the  princi- 
pal Chemang  Brachiopods  returned,  though  not  so  abundantly  as  at 
flrst. 

Inaome  localities  these  sandstones  are  thick-bedded  and  form  consid- 
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arable  quarries  of  fair  building  stone.  As  far  as  determined,  tbe  bigh- 
est  sandstone  was  tbe  more  fully  developed  and  contains  tbe  thicker 
bedded  sandstone.  Tbougb  it  is  possible  tbat  in  some  area  tbe  first 
two  sands  may  bave  been  continuous,  forming  15  or  20  feet  of  sand- 
stone. 

Above  tbe  borizon  of  tbis  upper  sandstone  no  good  exposures  of  tbe 
strata  were  found  on  tbis  meridian  until  passing  tbe  State  line  and 
reacbing  Ulster,  Bradford  County,  Pennsylvania. 

In  tbe  cuttings  made  tbrougb  tbe  rocks  by  Casb  Creek,  exposures  of 
Ui>i)er  Cbemung  strata  were  examined.  Here  at  my  Station  No.  81  a 
sparse  fauna  was  obtained  in  a  tbin,  semicalcareous,  coarse  sandstone 
containing  considerable  amount  of  large  fragments  of  fossil  wood  and 
fish  bones,  witb  occasionally  small  pebbles.  In  Bradford  County,  Penn- 
sylvania, tbe  folds  of  tbe  rock  masses  bave  become  quite  marked,  as 
was  reported  by  Mr.  Sberwood  in  the  Pennsylvania  rei)ort,  second  sur- 
vey, Report  G. 

Tbe  exposure  at  Casb  Creek  is  at  about  the  same  altitude  as  that  at 
Cbemung  Karrows,  but  is  situated  near  the  axis  of  the  Blossburg 
Mountain  Synclinal  of  Sherwood's  Report  G,  p.  44. 

Tbe  relation  of  tbe  strata  to  those  exposed  at  Chemung  Narrows  is 
a  matter  of  calculation,  and  though  they  are  certainly  higher,  strati- 
graphically,  than  the  latter  I  feel  no  confidence  in  exact  figures  given 
to  express  the  relative  position. 

Examination  of  tbe  series  farther  west  in  the  same  county  leads  me 
to  believe  that  the  Ulster  beds  are  situated  within  300  feet  above  the 
upper  coral  sandstone  of  Cbemung  County,  New  York,* and  that  there 
is  no  abundant  Chemung  fauna  between.    Further  investigations  may 
disprove  this  opinion,  but  I  think  it  is  very  doubtful  if  tbe  few  traces 
of  Cbemung  species  found  further  south  are  any  higher  in  the  series 
than  these  Ulster  beds. 
Tbe  fauna  of  Station  No.  81  C  is  as  follows : 
iSpirifera  niesocostalis. 
Amboccelia  umbonata  var.  gregaria. 
Strophodonta  Cayuta. 

perplanal  var.  nervosa^ 
Streptorhynchus  Chemungensis, 
Chonetes  sp. 
Spiriferay  like  sp.  Carteriy  but  having  some  features  similar  to 

ISyringothyrUy  and  too  imperfect  to  determine  with  certainty. 
Crinoid  stem,  J  inch  in  diamoter,  and  resembling  those  of  Sub- 
Carboniferous  species. 
A  small  Rhynchonella, 
Fragments  of  fish-bones. 
Fragments  of  wood. 
A  few  small  pebbles  were  also  seen. 
This  is  plainly  an  Upper  Chemung  fauna.    It  exhibits  also  traces  of 
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xiearness  tx>  the  conglomerate  and  the  conditions  characterizing  the 
Oatskill  group. 

In  regard  to  the  position  in  the  series  to  which  the  fossiliferons  beds 
J.n  Franklin  Township  should  be  referred,  I  ara  in  doubt.  (See  2d  Geol. 
fiurv.  Penn.,  G,  p.  37.)  The  relation  which  the  beds  may  bear  to  the 
:»ed  "  CatskUl "  rocks  above  does  not  help  the  matter,  since  it  is  pretty 
"^ell  proven  that  these  red  rocks  began  to  intrude  themselves  into  the 
marine  deposits  at  quite  different  stages  in  the  series  of  different  local- 
ities. 

Up  to  the  decline  of  the  typical  Chemung  fauna  my  investigations 
^ong  this  meridian  gave  me  reasonable  satisfaction ;  but  with  the  ap- 
proach and  intrusion  of  the  coarse  reds  and  grays  the  faunas  were 
much  confused  and  broken  up.  It  is  probable  that  except  for  local 
areas  the  majority  of  the  fauna  was  destroyed. 

In  order  to  a  clear  understanding  of  the  final  history  of  these  marine 
Devonian  faunas,  it  will  be  necessary  to  study  them  in  some  area  where 
these  I'ed  beds  (which,  like  the  old  reds  of  Great  Britain,  were  proba- 
bly deposited  in  fresh  or  brackish  water)  do  not  interrupt  the  conti- 
nuity. 

The  elevation  of  land,  which  was  evidently  taking  place  over  this 
area  at  this  time,  produced  in  some  cases  shore  conditions  where  con- 
glomerates were  deposited,  and  in  others  great  land-locked  basins,  from 
which,  with  the  total  or  partial  exclusion  of  salt  water,  the  marine 
fauna  rapidly  perished. 

Wherever  the  shores,  produced  by  the  elevation,  were  mere  extensions 
of  mainland  with  rocky  exposure,  we  may  suppose  that  beds  of  con- 
glomerate might  result;  but  where  the  land  was  produced  by  bringing 
the  bottoms  at  a  distance  from  land  up  to  the  surface,  we  may  suppose 
that  the  nature  of  the  deposits  would  not  be  greatly  changed,  except  in 
So  far  as  the  shutting  off  the  direct  action  of  the  sea  would  affect  them 
chemically. 

So  long  as  the  Chemung  fauna  found  congenial  conditions  of  life  out- 
ride, it  is  reasonable  to  infer  that  its  species  might  occasionally  be  in- 
truded into  these  basins  and  thus  appear  interstratified  with  red  rocks. 
^Iliat  there  was  such  lifting  of  the  marine  bottom  to  the  surface,  in  re- 
^ons  where  the  red  rocks  precede  conglomerate  or  coal,  is  shown  by  the 
irregular  bedding  and  channeling  of  the  beds,  with  very  little  change 
in  textaral  qualities  of  the  deposits  which  precede<l  the  red  "  Oatskill'' 
deposits.  Where  the  Chemung  conditions  follow  up  to  the  conglomer- 
ates, as  in  Western  New  York,  this  irregular  bedding  does  not  occur  till 
tlie.shore  conditions  of  the  conglomerate  were  actually  present. 

The  present  section  alone  does  not  give  us  the  data  for  determining 
the  order  of  the  faunas  in  this  upper  part  of  the  Devonian  series. 

I  hope  at  some  future  time  to  be  able  to  clear  up  this  point  by  apply- 
ing to  it  the  results  of  study  upon  other  sections. 
After  leaving  the  last  fauna  at  Ulster,  I  estimate  that  there  are  ap- 
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proximately  1,000  feet  of  coarse  reds  and  grays  and  conglomerates  before 
reaching  the  Barclay  coal,  which  lies  some  2,000  feet  above  the  sea. 
(2038.    2d  Geol.  Surv.  Penn.,  G.,  p.  13.) 

The  "Ithaca  group"  was  regarded  by  Mr.  Vanuxem,  the  geologist  of 
the  third  district,  in  1842,  as  one  of  the  primary  subdivisions  of  the 
Erie  division.    (See  Geol.  N.  Y.,  3d  Dist.,  p.  174.) 

In  1841  Professor  Hall  expressed  the  opinion  that  the  separation  of 
this  from  the  typical  Chemung  group  was  not  supported  by  comparison 
of  the  fossils;  and  in  1843,  in  the  report  of  the  fourth  district,  he  dis- 
carded the  Ithaca  group,  regarding  it  as  identical  with  the  Chemung 
group,  as  represented  along  the  Chemung  Kiver.  (See  Geol.  N.  Y., 
4th  Dist.,  p.  250.)  The  reason  given  was  "the  impossibility  of  iden- 
tifying them  as  distinct  by  any  characteristic  fossils."  This  opinion  has 
prevailed  ever  since. 

Although  the  faunas  are  very  similar,  there  can  be  no  doubt  that  along 
the  present  meridian  they  represent  two  distinct  geological  stages.  That 
they  blended  in  some  measure  further  east  may  be  possible,  in  the  same 
way  that  it  is  probable  that  on  going  westward  the  Marcellus  and  Gene- 
see stages  blended. 

Although  1  do  not  doubt  that  the  Ithaca  fauna  is  an  early  stage  of 
the  Chemung  fauna,  I  am  persuaded  that  the  two  may  be  readily  dis- 
tinguished by  their  fossils. 

That  the  typical  Chemung  fauna  is  thus  distinct  from  that  of  the 
Ithaca  group  and  characteristic  of  a  later  stage,  is  shown,  palaeonto- 
logically,  by  the  following  considerations: 

The  genera  Spiriferu^  Orthis,  Strophodontay  and  Froductella  are  common 
to  both  faunas,  and  are  represented  by  numerous  individuals  at  almost 
any  fossiliferous  exposures  of  either  group.  But  for  each  genus  the 
species  are  diflferent.  Spirifera  is  represented  in  the  Ithaca  group  by 
8p.  mesocostalis  var.  acuminata  and  the  first  variety  of  Sp.  mesostrialis. 

The  Chemung  group  is  characterized  by  Sp.  disjuncta^  Sp,  mesocostalis 
2d  var.,  a  large,  coarsely  plicated,  broad  form,  and  Sp.  mesostrialis  2d 
var.,  the  wide  mucronate  form,  neither  of  which  is  seen  in  the  Ithaca 
group. 

OrthiSj  in  the  Ithaca  gi'oup,  is  0.  impressa  of  the  narrow  variety,  rarely 
wider  than  long. 

In  the  Chemung  group  0.  impressa  is  the  2d  var. ;  wide  form,  with 
broad  sinus;  also  there  are  0  tioga  and  0.  carinataj  neither  of  which  is 
known  in  the  Ithaca  group. 

The  StrophodonUis  of  the  Ithaca  group  are  Sir.  mucronatay  and  the 
closely  allied  variety  of  Str.  perplana  var.  nervosa. 

In  the  Chemung  group  Str,  cayuta  is  the  prevailing  form,  and  a  coarser, 
more  irregular  form  of  Str,  perplana  var.  nervosa. 

Str.  d^missa  is  reported  from  both  groups,  but  is  extremely  rare  in 
either. 

Froductella  is  represented  in  the  Ithaca  group  by  P.  speciosa^  and  a 
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^mall  form  I  have  identified  as  P.  ^pedona^  small  variety.    In  the  Che- 
mung it  is  P.  lachrymosa  and  P.  costatula. 

Besides  these  genera,  Streptorhynchus  is  common  in  the  Chemung 
gtoup,  and  it  is  extremely  rare,  if  it  appear  at  all,  in  the  Ithaea  group. 
Amhoccelia  umbonata  var.  gregaria  is  abundant  in  some  stages  of  the 
Cbemung  group,  but  is  rarely  ever  seen  at  Ithaca.  The  latter  two  forms 
are  seen  below  the  Ithaca  group,  hence  their  absence  there  is  evidence 
of  modified  fauna,  rather  than  extinction. 

These  differences  in  the  prevailing  varietal,  or  specific  characters  of 
common  genera,  which  (as  genera)  aie  known  to  be  common  for  a  con- 
siderable range  below  and  above  the  stages  under  consideration,  I  take 
^  be  more  reliable  evidence  of  actual  difference  in  horizon  than  would 
*^  aoy  number  of  distinct  species  of  different  genera  in  the  two  faunas. 

SUMMAEY. 

1*Iie  following  is  a  summary  of  the  order  and  general  relative  position 
^^    ^he  faunas  from  the  Genesee  slate  to  the  Barclay  coal,  which  my 
'^^^^^ent  knowledge  leads  me  to  believe  is  true  for  the  meridian  passing 
^  ^ough  Ithaca,  N.  Y.,  running  southward. 
Xst.  Genesee  slate  fauna. 

^2d.  Portage  group  fauna,  distributed  through  approximately  1,300 
^^t  of  strata,  but  interrupted  by  the  intrusion  of  the  Ithaca  fauna  and 
^^  X'eral  sub-faunas. 

,       "Sd.  Chemung  fauna,  occupying  at  least  1,200  feet  of  strata,  with  per- 

,^^P8  two  sub-faunas,  and  driven  out  or  de(||royed  by  the  presence  of 

«  conditions  marked  by  the  deposit  of  red  and  gray  Catskill  rocks. 

Within  the  limits,  assigned  to  the  Portage  group  in  the  western  part 

Xew  York  State,  I  believe  should  be  included  for  this  meridian  all 

^^  ^ose  deposits  lying  between  the  Genesee  shale  and  the  lowest  yellow- 

^^^^own  shale  and  sandstones  which  carry  the  true  Chemung  group  fauna. 

This  series,  as  a  whole,  may  be  described  as  arenaceous,  dark-colored 

with  the  Cardiola  speciosa  fauna,  toward  the  top  running  into 

^^^avennarked,  tough,  arenaceous  deposits,  almost  totally  barren,  so  far 

known. 

The  passage,  between  this  series  and  the  true  Chemung,  is  strati- 

Lically  indistinct,  but  in  a  general  way  it  may  be  recognized  by  the 

^^earer  separation  of  the  argillaceous  from  the  arenaceous  deposits  after 

^^KMsing  the  line,  and  the  appearance  of  lighter-colored  sandstones  in 

"%jie  midst  of  softer  argillaceous  shales,  in  which  iron  nodules  and  iron 

stains  become  more  conspicuous  than  below. 

The  shales  of  the  Portage  below  are  thinner  and  of  more  greenish 

tint,  and  its  sandstones  are  darker  in  color  and  thin,  tough,  and  wave- 

mailced  or  flaggy.    Palceontologically,  however,  the  transition  is  more 

BuiAed. 

The  ajqper  {Murt  of  the  Portage  appears  to  be  utterly  barren  except 
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in  an  occasional  thin  stratam  of  green  shale,  a  Cardiola  speciosay  or  a 
small  Palceoneilo.  or  Leda  may  appear. 

As  soon,  however,  as  we  reach  the  true  Ghemang  rocks  we  meet  large 
Productella  lachrymosa,  AmhocceliaSj  and  Spirifers  of  the  Ghemang  tyi)e8. 
Within  the  limits  of  the  Portage  group,  as  so  defined,  we  find  in  this 
area  several  secondary  faunas  intruding,  but  with  limited  geographical 
distribution,  some  of  which  we  are  able  to  trace  toward,  if  not  to,  their 
origin. 

The  first  of  these  is  the  Cladochonus  fauna  of  Station  Xo.  48,  an 
outlier  and  forerunner  of  the  Ithaca  fauna,  and  entering  this  area  from 
the  east  and  traced  as  far  west  as  Seneca  Lake. 

The  second  is  the  Spirt/era  Iwvis  fauna,  also  coming  in  from  the  east, 
and  not  known  west  of  Gayuga  Lake  Valley. 

The  third  is  the  Lingula  fauna  of  the  Ithaca  shale,  which  I  think  may 
be  connected  with  the  general  black  shale  fauna,  and  if  so,  it  was  in- 
truded from  the  west. 

Fourth,  is  the  thin  recurrent  Hamilton  fauna,  which  may  have  been 
«ome  little  colony  that  had  escaped  destruction,  or  remained  after  the 
general  retreat  of  the  Hamilton  fauna. 

It  is  not  improbable  that  evidence  will  be  found  proving  conclusively 
that,  after  the  general  prevalence  of  the  Portage  group  and  its  fauna, 
the  Hamilton  conditions  and  more  or  less  of  its  fauna  may  have  con- 
tinued to  live  in  some  region  east  and  north  of  this  area. 

Fifth,  was  the  general  Ithaca  fauna,  with  a  single  coral,  snb-fanna, 
in  its  midst  found  in  the  one  heavy  bedded  sandstone  of  that  group. 
This  sandstone  is  semi-cflcareous  where  the  coral  occurs,  and  in  places 
it  is  a  mass  of  comminuted,  broken  shells.  In  this  sub-fauna,  also  oc- 
curs the  Terebratuloid  fossil  Cryptonella  Eudora. 

The  Ithaca  fauna  was  substantially  a  Brachiopod  fauna,  with  the 
charaeteristic  forms  Spirifera  meaocostalu,  Orthis  impressa^  Strophodonta 
mucronata,  and  Ci/rtina  HamiUonensis^  and  others. 

This  fauna  is  the  regular  successor  of  the  Hamilton  fauna,  and  is  in- 
termediate between  it  and  that  of  the  Gheraung  group.  It  appears  to 
have  come  in  from  the  east.  It  prevailed  during  the  deposition  of  two 
to  three  hundred  feet  of  arenaceous  shales ;  the  coral  sandstone  fauna 
•came  in  before  its  maximum  development.  At  the  close  of  its  occupa- 
tion of  this  area  a  dark,  fissile  shale  with  a  Discina  fauna  came  in.  This 
I  believe  to  be  another  outlier  of  the  Genesee  shale  conditions,  whose 
center  at  this  time  must  have  been  toward  the  western  part  of  the  State. 

A  few  feet  above  this  dark  shale  the  representatives  of  the  Spiri- 
fera Icovis  fauna  reappeared,  among  them  a  well-developed  specimen  of 
Spirifera  kevis.  Above  this  point  the  rocks  are  relatively'  barren  except 
for  the  occasional  presence  of  a  small  specimen  of  Productella  or  Spir- 
ifera^ or  traces  of  the  Portage  fauna,  until  the  incoming  of  the  Ghemung 
fauna,  three  or  four  hundred  feet  higher  up. 

The  Ghemung  fauna  came  in  gradually,  and  before  it  was  thoroughly 
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introduced,  there  appear^  a  dark,  flsBile  shale  very  similar  to  that  un- 
derlying the  Ithaca  fauna.  This  dark  shale  carried  a  Lingula  fauna, 
the  principal  species  of  which  were  the  same  as  those  in  the  Ithaca  dark 
shale,  but  the  associated  forms  are  of  the  upper  Chemung  types,  showing 
it  to  be  a  recurrence  at  a  later  stage,  and  not  identical  with  the  Ithaca- 
Lingula  fauna,  as  the  stratigraphical  evidence  also  clearly  indicates. 

Not  long  after  the  Chemung  fauna  had  fully  occupied  the  area,  a 
massive,  often  calcareous  sandstone  was  deposited,  containing  an  inter- 
esting coral  sub-fauna.  Again,  some  250  feet  higher  up  in  the  series, 
and  near  the  close  of  the  dominance  of  the  Chemung  species,  the  coral 
Bubfauna  reappears  ander  like  conditions. 

Above  this  zone  Chemung  species  are  rare,  but  are  the  only  marine 
forms  to  appear  at  all  till  after  the  deposit  of  the  red  sands  and  con- 
glomerates. 

Toward  the  close  of  the  Chemung  period  there  were  disturbances  over 
this  area  which  made  it  impossible,  with  the  present  knowledge  of  the 
series,  to  define  the  passage  of  the  Chemung  fauna  into  anything  higher 
op. 

Even  after  traces  of  the  red  '^  Catskill"  rocks  were  deposited,  some 
of  the  Chemung  species  remained.  The  reds,  purples,  and  grays,  and 
the  white  conglomerates,  although  some  thousand  feet  in  thickness,  and 
carrying  some  fish  bones  and  scales,  and  fragments  of  plants,  show 
very  little,  if  any,  trace  of  marine  life. 

This  series  is  terminated  by  the  marshy  land  depositions  of  the 
Barclay  coal  mine. 

I  am  under  obligations  to  the  Director  of  the  United  States  Geologi- 
cal Survey  for  the  insertion  of  this  report  in  this  place.  The  material 
was  collected,  and  the  work  done  on  it  privately  in  connection  with  my 
duties  in  Cornell  University.  The  nature  of  the  investigations  having 
come  to  the  notice  of  the  Director,  I  was  placed  in  position  to  continue 
them  under  the  auspices  of  the  Survey.  This  article  is  therefore  in- 
eluded  here  as  the  first  of  a  series  of  articles  upon  the  comparative 
palaeontology  of  the  Devonian  and  Carboniferous  faunas. 

Although  I  am  responsible  for  the  opinions  here  advanced,  I  owe 
much  to  the  suggestions  and  inspiration  received  from  others.  Espe- 
cially valuable  have  been  the  numerous  papers  in  which  have  been  dis- 
cussed the  problems  connected  with  the  Devonian  and  Old  Red  Sand, 
stone  deposits  of  Great  Britain  and  Europe.  I  may  mention  especially 
those  of  Messrs.  Etheridge,  Edward  Hull,  and  T.  M.  Uall;  also  tbe 
papers  of  M.  Jales  Gosselet  upon  similar  series  in  North  France,  and 
the  interesting  works  of  Joachim  Barrande  in  other  fields. 

The  writings  of  Professor  Hall  have  been  of  great  value,  and  the  sug- 
gestions appearing  all  along  in  his  works  have  often  been  in  mind  dur- 
ing these  investigations. 

Ithaca,  'S.  Y.,  December ^  1883. 
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ADVERTISEMENT. 


The  pvbUcations  of  the  United  SUtei  Geologioal  Surrey  are  iMoed  in  acoordanoe  irlth  the  atatnto 
approved  March  3. 1879,  which  declarea  that— 

**  The  pnblicationa  of  the  Geological  Survey  ahall  oonaiat  of  the  annual  report  of  operationa.  geo> 
lagical  and  economic  mapa  illustrating  the  reaourees  and  claaaifloations  of  the  landa,  and  reportaopon 
genend  and  economic  geology  and  palecmtology.  The  annual  report  of  operations  of  the  Geological 
Survey  shall  accompany  the  annual  report  of  the.Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director, 
but  othenriae  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific 
sxehangea  and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received 
In  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organ* 
iaatfon.  And  the  money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Tress- 
wy  of  the  United  SUtes." 

ANNUAL  REPORTS. 

From  the  above  it  will  be  seen  that  only  the  Annual  Reports,  which  form  parts  of  the  reports  of  the 
Secretary  of  the  Interior  and  are  printed  as  executive  documents,  are  available  for  gratuitous  distri* 
batlon.  A  number  of  these  are  fiimished  the  Survey  for  its  exchange  list,  but  the  bulk  of  them  are 
sapplied  directly,  through  the  document  rooms  of  Congress,  to  members  of  the  Senate  and  House. 
Xzeept,  thereliDre,  in  those  cases  in  which  an  extra  number  is  supplied  to  this  office  by  special  resolu- 
tloB,  applieation  must  be  made  to  members  of  Congress  for  the  Annual  Reports,  ss  for  all  other  exec- 
utive documents. 

Of  these  Annusls  there  have  been  already  published : 

I.  First  Annoal  Report  to  the  Hon.  Carl  Schurs,  by  Clarence  King.  Washington,  1880.  8^.  79  pp. 
1  ■lap.-'A  preliminary  report  describing  plan  of  organisation  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geological  Survey  for  1880- '81,  by  J.  W.  PowelL 
Washington,  1882.    SP.    Iv,  588  pp.    61  pL  1  map. 

UL  Third  Annual  Report  of  the  United  SUtes  Geological  Survey,  188W82,  by  J.  W.  PowelL 
Waahiagtoa,  188S.    OP.    xviii,  584  pp.    67  pL  and  maps. 

lY.  Fourth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1882-83,  bj  J.  W.  Powell. 
Washington,  1884.    ^.    xii,  473  pp.    85  pi.  and  maps. 

MONOGRAPHS. 

Hie  Monographs  of  the  Survey  are  printed  for  the  Survey  alone,  and  can  be  distributed  by  it  only 
Uuoof  h  a  Ikir  exchange  for  books  needed  in  its  library,  or  through  the  sale  of  those  copies  over  and 
above  the  number  needed  for  such  exchange.    They  are  not  for  gratuitous  distribution. 

So  Hsr  as  alieady  determined  upon,  the  list  of  these  Monographs  Is  as  follows: 

L  The  Precious  Metals,  by  Clarence  King.    In  preparation. 

IL  Tertiary  History  of  the  Grand  Csfion  District,  with  athu,  by  Capt  C.  £.  Dutton.    Published. 

IIL  Geology  of  the  Comstock  Lode  end  Washoe  District,  with  atlas,  by  George  F,  Becker.  Pub- 
Itabed. 

lY.  Comstock  Mining  and  Miners,  by  Sliot  Lord.    In  press. 

V.  Copper-bearing  Rocks  of  Lake  Superior,  by  Prof.  R.  D.  Irving.    In  press. 

TL  Older  Mesoaoio  Flora  of  Virginia,  by  Prof.  Wm.  M.  FonUine.    In  press. 

YIL  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  S.  Curtis.    In  press. 

▼UL  Paleontology  of  the  Eureka  District,  Nevada,  by  Charles  D.  Waloott.    In  press. 

Qeology  and  Mining  Industry  of  Lesdville,  with  atlas,  by  S.  F.  Emmons.    lu  preparation. 

Geology  of  the  Eureka  Mining  District,  Nevada,  with  atlas,  by  Arnold  Hague.    In  preparation. 

Coal  of  the  United  States,  by  Prot  R.  Pumpelly.    In  preparation. 

Jnm  in  the  United  States,  by  Prof.  R.  Pumpelly.    In  preparation. 

laaier  Metab  and  General  Mining  Resources,  by  Prof.  R.  PumpeUy.    In  preparation. 

Lako  Bonneville,  by  G.  K.  Gilbert.    In  preparation. 

Diaooante.    A  monograph  on  an  extinct  order  of  Ungulates,  by  Prof.  O.  C.  Marsh.    In  presa. 
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Saaropoda,  by  Prof.  O.  C.  Manh.    In  preparation. 

Stegosauria,  by  Prof.  O.  C.  Marsh.    In  preparatiqu. 

Of  tbefle  monographs.  Nos.  II  and  m  aru  publiHhed,  viz: 

II.  Tertiary  History  of  the  Gitmd  Cafion  District,  with  atlas,  by  C.  E.  Dntton,  Capt.  TJ.  8.  A.  1882. 
i°.    264  pp.    42  pi.  and  atlas  of  26  doublo  sheets  folio.    Price  $10.12. 

in.  Geology  of  the  Comstock  Lode  and  Wnshoo  District,  with  atlas,  by  G.  F.  Becker.  1883.  4*^. 
XV,  422  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price  $11. 

Nos.  IV,  Y,  VI,  YII,  and  vlll  are  in  press  and  will  appear  in  quick  succession.  The  others,  to 
which  nambers  are  not  assigned,  are  in  preparation. 

BULLKT1X8. 

The  Bulletins  of  the  survey  will  contain  such  papers  relating  fo  the  general  purpose  of  its  work  as 
do  not  properly  come  nnder  the  heads  of  Annual  Rrpobts  or  M0X(XiBAFH8. 

Sach  of  these  Bulletins  will  contain  but  one  paper,  and  be  complete  in  itself.  They  will,  however, 
be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into  volumes  of  convenient  sixe.  To 
facilitate  this  each  Bulletin  will  have  two  paginations,  one  proper  to  itself,  and  another  which  be- 
longs to  it  as  part  of  the  volume. 

Of  this  series  of  Bulletins  there  have  already  been  published : 

1.  On  Hypersthene*Andesite  and  on  Triclinic  Pyroxene  in  Augitic  Bocks,  by  Whitman  Cross,  with 
a  Geological  Sketch  of  Buflfiido  Peaks,  Colorado,  by  S.  F.  Emmons.  Washington.  1883.  8^.  42  pp.  2  pL 
Price  10  oenta. 

2.  Gold  and  Silver  Conversion  Tables,  by  A.  Williams,  Jr.  Washington,  1883.  8°.  8  pp.  Prioe  5 
cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  Devonian  along  the  meridian  of  76*=^  30^,  from  Tompkins  County. 
K.  Y.,  to  Bradford  County,  Pa.,  by  Henry  S.  Williams.    1884.    89.    36  pp.    Price  5  cents. 

4.  On  Meaoxoic  Fossils,  by  Charles  A.  White.    1884.    99.    86  pp.  9  pi.    Price  35  cents. 

STATISTICAL  PAPERS. 

A  fourth  series  of  publications  having  special  reference  to  the  mineral  resources  of  the  United 
States  is  contemplated.  Of  that  series  the  first  has  been  published,  viz:  Mineral  Reaoorces  of  the 
United  States,  by  Albert  Williams,  Jr.    1883.    8°.    xviii,  813  pp.    Price  50  cents. 

Correspondence  relating  to  the  publications  of  the  Survey,  and  all  remittances,  which  must  be  by 
postal  note  or  money  order,  should  be  addrcMse«l  to  the 

Director  of  the  Ukited  Statfs  Geological  SuR\'Er, 

TTasAin^fof),  D.  C. 
Wabhqcoton,  D.  C;  May  1,  1884. 
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ON  MESOZOIC  FOSSILS. 


By  Charles  A.  White. 


DESCKIPTION  or   CERTArNT   ABERRANT  FORMS   OF   THE 
CHAM1I>^  FROM  THE  CRETACEOUS  ROCKS  OF  TEXAS. 

Although  the  Cretaceoas  strata  of  Texas  have  long  been  known  to 
possess  great  and  peculiar  interest,  comparatively  little  systematic 
study  has  yet  been  given  to  their  paleontology ;  and  their  place  in  the 
Cretaceous  series,  especially  that  of  the  lower  portion  of  the  formation 
there,  is  not  yet  satisfactorily  known.  Indeed,  the  relation  of  the  Cre- 
taceous rocks  of  Texas  to  those  of  the  other  portions  of  the  continent 
flarther  to  the  northward  is  yet  doubtful ;  and  as  it  is  expected  that 
parties  of  the  United  States  Geological  Survey  will  soon  take  up  the 
systematic  study  of  the  geology  of  Texa«,  I  shall  not  now  attempt  any 
general  discussion  of  the  subject.  However,  as  this  article  is  devoted 
to  the  description  of  certain  forms,  the  like  of  which  in  North  America 
have  been  found  only  in  the  Cretaceous  rocks  of  Texas,  it  is  proper  that 
I  should  mention  certain  conspicuous  differences  between  the  fauna  of 
the  Texan  Cretaceous  and  the  faunas  of  the  rocks  of  that  period  in  all 
other  parts  of  the  continent,  so  far  as  they  are  yet  known. 

These  fannal  differences  are  so  great  that  they  are  suggestive  of  a 
difference  in  the  age  of  the  strata  containing  the  respective  faunas ;  but 
still  I  suspect  that  they  are  due  largely  to  climatic  or  other  causes 
which  have  controlled  the  development  and  geographical  distribution 
of  species.  The  extent  of  these  faunal  differences  can  of  course  be  fully 
shown  only  by  a  complete  series  of  illustrations,  such  as  can  be  prepared 
only  after  many  years  of  paleAntological  labor.  Therefore  only  the  more 
striking  examples  will  be  mentioned.  The  Actinozoa  are  represented 
by  a  considerable  number  of  species  and  genera  in  the  Texan  Cretaceous, 
while  only  a  few  traces  of  the  whole  class  have  yet  been  discovered  in 
all  the  strata  of  that  period  to  the  northward.  Several  families  of  Ech- 
inoids  are  well  represented  in  the  Texan  strata,  while  only  two  or  three 
specimens,  of  one  species,  are  yet  known  to  exist  in  all  the  region  to 
the  northward.  The  Rudist^  are  yet  known  only  in  the  southern  Cre- 
taceous strata,  where  they  are  not  uncommon.  The  same  is  true  of  the 
aberrant  forms  of  the  Chamidte,  such  as  are  described  in  this  article; 
fbr  I  do  not  regard  the  shell  described  by  Conrad  from  the  Upper  Mis- 
souri Biver  region  under  the  name  of  *  Requienia  sensenij  as  belonging 

«See  Jonr.  Acad.  Nat.  Sci.,  PhUad.,  Vol.  11,  p.  299. 
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to  either  that  or  any  related  genus.  Certain  genera  also  are  represented 
in  the  sonthem,  and  not  in  the  northern  districts.  Thus  Exogyra  and 
Oryphwa  are  abundantly  represented  in  Texan  and  other  southern  Cre- 
taceous strata,  but  they  have  not  been  found  in  rocks  of  that  age  north 
of  about  latitude  35°,  in  the  interior  part  of  the  continent. 

The  fossils  described  in  this  article  were  collected  by  Mr.  (Seorge 
Stolley  from  the  vicinity  of  Austin,  Tex.,  and  sent  by  him  to  the  Smith- 
sonian Institution ;  and  permission  to  use  the  same  has  been  given  by 
the  Director  of  the  United  States  National  Museum.  The  three  new 
forms  herein  described  were  found  associated  together ;  but  the  Capro- 
Una  (= Bequienia)  texana  of  Roemer  was  not  found  associated  with  them 
in  the  same  layers.  The  collection  containing  the  new  forms  is  a  very 
interesting  one,  but  it  is  made  up  largely  of  those  three  species.  A  few 
examples  of  Lucina^  Cerithiuniy  and  other  mollusks  were  found  associated 
with  them,  and  also  a  species  of  Cladophyllia.  The  condition  of  preser- 
vation of  these  fossils  is  peculiar,  nearly  all  of  them  being  pseudomorphs 
in  almost  pure  calcite.  This  condition,  while  it  has  preserved  the  form 
of  the  shells  quite  completely,  has  entirely  obliterated  the  minute  struct- 
ure of  the  test  which,  in  the  species  here  described,  it  would  be  desirable 
to  know. 

Some  diversity  of  opinion  has  prevailed  among  paleontologists  as  to 
the  true  zoological  position  of  the  forms  which  are  described  on  the  fol- 
lowing pages,  and  other  forms  closely  related  to  them ;  but  it  is  now 
generally  agreed  that  they  have  close  affinities  with  the  ChamidiB,  to 
which  family  they  are  here  referred.  I  think,  however,  that  while  they 
all  ought  to  be  placed  near  Chama,  the  forms  which  are  usually  ranged 
under  the  generic  names  DiceraSj  Requieniaj  Monopleuraj  Caprotina^  &c, 
ought  to  be  separated  from  the  typical  chamidae  as  one  or  more  groups 
or  subfamilies. 

Genus  REQUltJNIA  Matheron. 

Bequienia  patagiata  (sp.  nov.). 

Plate  I,  Figs.  l-« ;  and  Plate  II,  Figs.  1-4. 

Shell,  irregular  in  shape;  test,  moderately  thick;  left  valve,  much 
larger  than  the  right,  spiral,  the  spire  being  more  or  less  distorted  and 
much  elevated,  consisting  of  two  or  three  volutions ;  the  scar  of  attach- 
ment at  the  apex  always  present,  but  sometimes  very  small ;  the  upper 
side  of  the  spire  flattened,  broad;  the  under  side  regularly  convex, 
meeting  the  flattened  upper  side  at  a  distinct  peripheral  angle,  which 
angle  usually  bears  a  prominent,  thin,  more  or  less  wrinkled  carina  or 
fringe.  Eight  valve  more  regular  in  shape  than  the  left ;  the  under 
side  convex  and  the  upper  flattened,  the  two  sides  meeting  at  an  angle 
similar  to  that  of  the  left  valve,  but  it  is  not  quite  so  acute,  and  it  is 
not  fringed ;  the  spire  sometimes  nearly  flat,  but  usually  more  or  less 
elevated,  making  about  two  volutions ;  ligamental  groove  narrow,  and 
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having,  especially  upon  tbe  larger  valve,  aomewbat  tbe  appearance  of 
a  spiral  sature.  Hinge  strong,  the  principal  tooth  of  the  right  valve 
being  large  and  prominent.  Surface  marked  by  irregular  lines  and 
wrinkles  of  growth. 

It  is  difficult  to  state  the  dimensions  of  a  shell  so  irregular  in  shape 
as  those  of  this  species  are;  but  the  extreme  measurement  of  an 
adult  shell  may  be  given  as  about  55  millimeters. 

The  irregular  shape  of  the  shell  seems  to  be  in  a  good  degree  the  re- 
sult of  a  natural  habit  of  the  mollusk,  but  it  was  in  many  cases  evidently 
tbe  result,  iu  part,  of  tbe  contact  which  it  had  with  other  substances. 
The  beak  of  the  left  valve  is  usually  distorted  by  reason  of  its  early  at- 
tachment to  a  foreign  body ;  and  shells  of  it^  own  or  other  species  were 
frequently  attached  to  its  surface,  adding  still  further  to  its  disfigure- 
ment  (Mnseum  number,  12363.) 

Bequienia  texana    Eoemer. 

(Plate  n,  Figs.  5,  6,  and  7.) 

Cc^rotma  Uxanta  Roemer,  1852;  KreidebilduDgeu  von  Texas,  page  80,  Plate  V,  Figs. 
2a,  2b,  and  2c. 

Shell  very  inequivalved,  thin,  smooth,  subtriaugular ;  the  larger 
valve  ooiled  to  tbe  right,  the  terminal  volution  forming  a  low,  small 
coil ;  tlieapx>er  side  flattened,  and  marked  by  obsolete  spiral  lines  which 
are  cioesedby  slightly  undulating  lines  of  growth ;  outer  side  regularly 
convex,  and  marked  by  oblique  lines  of  growth.  The  smaller  valve 
fiuborbicnlar,  carinated,  concave ;  the  umbo  forming  a  small  spiral  of 
about  one  volution. 

The  foregoing  description  is  a  free  translation  of  Professor  Roemer's 
original  description,  and  the  three  figures  on  Plate  II  are  copies  of  his 
illustrations.    The  collection  which  Mr.  Stolley  sent  to  the  Smithsonian 
from  the  region  round  about  Austin,  Tex.,  contained  numerous  ex- 
amples of  this  species,  but  they  have  all  suffered  injury  by  pressure  of 
^  ^mewhat  fragile  shell.    These  specimens  show  that  the  species 
'"^ed  a  considerably  larger  size  than  that  which  is  indicated  by  Pro- 
f<B6sor  Boemer's  figures ;  and  also  that  the  larger  valve  was  usually,  if 
Dot  always,  more  or  less  distorted  when  fully  grown.    This  species  dif- 
fenfrom  R.patagiata  in  reaching  usually  a  larger  size,  in  having  a  less 
uvular  aspect,  its  test  proportionally  thinner,  the  spire  of  both  valves 
len  prominent,  and  iu  the  peripheral  angle  being  without  a  prominent 
fijoge. 

Other  species  which  are  probably  referable  to  the  section  of  the 
ChamidiB  to  which  the  shells  herein  described  belong,  are  published  by 
Boemer  in  his  Kreidebildnngen  von  Texas ;  but  our  collections  do  not 
at  present  oootain  any  representatives  of  them.  (Museum  number, 
12308.) 
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Genus  MONOPLEUEA  Matheron. 

MONOPLETJBA  MABOIDA  (sp.  BOV.)- 
KPlate  m  and  Plate  IV.); 

Shell  irregular ;  right  valve  deeply  elongate,  sometimes  slender,  more 
or  less  distorted,  and  usually  a  little  twisted ;  rudely  subelliptical  in 
transverse  section ;  the  somewhat  flattened  anterior  side  and  gently 
convex  posterior  side  connected  by  a  more  abrubt  rounding  above  and 
below.  Scar  of  attachment  sometimes  large,  occasionally  extending 
along  a  large  part  of  one  side  of  the  valve,  but  sometimes  it  is  very 
small;  ligamental  groove  extending  from  the  apex  to  the  hinge 
margin,  distinct,  linear,  its  presence  made  more  conspicuous  by  the 
greater  elevation  of  its  posterior  than  of  its  anterior  border.  Left 
valve  flat  or  gently  convex ;  more  or  less  straightened  on  the  anterior 
side,  and  otherwise  conforming  to  the  margin  of  the  right  valve.  Sur- 
face of  the  left  valve  marked  by  concentric  lines  of  growth,  and  by 
numerous  radiating  irregular  raised  lines;  that  of  the  right  valve 
marked  by  more  or  less  strong  lamellations  and  lines  of  growth,  and 
by  occasional  longitudinal  lines,  similar  to  those  which  mark  the  other 
valve.  Hinge  moderately  strong ;  the  two  teeth  and  hinge  plate  of  the 
left  valve  strong  and  prominent,  and  the  tooth  of  the  right  valve  cor- 
respondingly prominent.  The  individuals  sometimes  grew  separately, 
but  often  in  clusters,  attached  to  some  foreign  body  or  to  each  other. 

The  largest  right  valve  in  the  collection  has  an  extreme  length  of  50 
millimeters,  and  its  greatest  diameter  at  the  margin  22  millimeters. 
(Museum  number,  12364.) 

MONOPLEUBA  PINaUISCULA  (sp.  UOV.). 

(Plate  V.) 

Shell  very  irregular;  right  valve  deep,  capacious,  often  distorted,  and 
sometimes  more  or  less  twisted;  transverse  section  of  the  valve  rudely 
subelliptical;  scar  of  attachment  sometimes  large,  but  often  small; 
ligamental  groove  linear,  extending  from  the  apex  to  the  hinge  margin, 
sometimes  distinct  and  sometimes  obscure,  sometimes  nearly  straight, 
and  sometimes  irregular  and  oblique.  Left  valve  more  or  less  strongly 
convex,  its  umbonal  portion  being  promiaei^t  and  strongly  incurved, 
and  projecting  beyond  the  hinge  line.  Test  thick  and  strong  in  the 
dorsal  portion  and  thin  in  the  ventral.  Surface  of  both  valves  having 
a  plain  aspect,  but  in  the  case  of  each  it  is  marked  by  more  or  less  dis- 
tinct concentric  lines  and  undulations  of  growth,  with  occasional  faint 
traces  of  radiating  lines,  but  the  latter  are  never  so  distinct  as  they  are 
upon  the  left  valve  of  M.  ^narcida.  Hinge  strong ;  the  tooth  of  the  right 
valve  large  and  prominent,  and  those  of  the  left  valve  supported  upon 
a  strong  plate. 

The  longest  right  valve  in  the  collection  measures  about  50  millime- 
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ten,  bnt  the  shape  and  dimensions  of  the  shell  are  so  variable  that  it 
is  impracticable  to  give  any  precise  measurements. 

Compared  with  the  preceding  species,  with  which  it  is  associated, 
this  species  is  more  robust,  has  a  smoother  aspect,  the  left  valve  is 
mnch  more  prominent  and  convex.  The  right  valve  is  proportionally 
more  capadoos,  and  never  has  that  slender,  rough,  and  angular  aspect 
which  that  of  the  other  species  presents.  The  general  aspect  of  this 
species,  esi)ecially  as  regards  its  convex  and  curved  left  valve,  is  much 
like  that  of  some  species  of  Oofrotinay  but  the  character  of  the  surface 
of  both  valves  an^  that  of  the  hinge  seem  to  agree  essentially  with 
MancpUwra.  All  the  specimens  in  the  collection  appear  to  have  grown 
separately,  and  not  in  clusters,  as  M.  mardda  often  did.  (Museum 
number,  12365/ 
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ON  A  SMAIili  COIiliECTION  OP  MESOZOIC  POSSIIiS  COIi- 
liECTED  IN  AliASKA  BY  MR.  W.  H.  BAIili,  OF  THE  UNITED 
STATES  COAST  SURVEY. 


During  the  years  1840-^42,  Ilia  Wosnessensky,  while  making  zoologi- 
cal collections  along  the  west  coast  of  North  America,  obtained  also  a 
few  fossils  from  Alaska.^  These  were  published  by  Gonstantine  Gre- 
wingk,  in  Yerhandlungen  der  Russisch-Kaiserlichen  Mineralogischen 
Gesellschaft  zu  St.  Petersburg,  for  the  years  1848  and  1849,  pp.  344-347. 
Those  which  Wosnessensky  obtained  from  the  Bay  of  Katmai,  on  the 
southern  coast  of  Alaska,  Grewingk  referred  to  the  Jurassic;  and  some 
others,  from  Kodiak  Island,  he  referred  to  the  Tertiary.  In  the  work 
presently  to  be  noticed,  Eichwald,  however,  declares  the  former  to  be 
of  Neocomian,  and  the  latter  of  Turonian  age. 

Alaska  and  the  Aleutian  Islands  were  visited  during  the  years  1847- 
'52,  by  Peter  Doroschin,  a  Russian  mining  engineer,  who  made  some  im- 
portant collections  of  Mesozoic  fossil  mollusks  from  various  localities  in 
that  region.  Professor  Eichwald,  in  1872,  published  these  fossils  in  St. 
Petersburg,  together  with  other  fossils  which  Doroschin  had  collected 
in  the  region  of  the  Caspian  Sea,  the  title  of  the  work  being,  "  Gteog- 
nostisch-Palaeontologische  Bemerkungen  ueber  die  Halbinsel  Mangis- 
chlak  uud  die  Aleutischen  Insel."  In  that  work,  under  the  subtitle 
"  Fossile  Thiere  des  Neocom  und  Gault,''  pages  158-200,  he  describes 
sixty -two  species  of  Mesozoic  fossil  mollusks  from  Alaska  and  the  Aleu- 
tian Islands,  and  devotes  ^teen  plates  to  their  illustration.  It  is  this 
portion  of  Doroschin's  collection  that  I  propose  to  more  especially  refer 
to  in  this  article,  because  I  have  now  to  consider  a  small  collection  of 
fossils  from  Alaska  which  probably  came  from  the  same  formation. 
Eichwald  is  positive  in  his  reference  of  this  part  of  Doroschin^s  collec- 
tion mainly  to  the  Neocomian  division  of  the  Cretaceous,  but  in  part  to 
the  Gault.  He  identifies  certain  species  found  in  Alaska  with  some  of 
those  which  have  been  long  known  in  Russian  strata,  and  which  Key- 
serling  referred  to  the  Jurassic.  Geologists  have  generally  accepted 
this  reference;  but  in  the  work  on  Alaskan  fossils  just  referred  to,  Eich- 
wald states  that  the  Russian  strata  which  bear  the  fossils  alluded  to 
are  of  Neocomian,  and  not  of  Jurassic  age.  He  also  regards  the  Bas- 
sian  and  Alaskan  strata  which  bear  those  fossils  respectively  as  geo- 
logically equivalent,  and  makes  at  least  one  Alaskan  species  identical 
with  a  Russian  one.  '# 

Prof.  Jules  Marcou*  has  called  attention  to  the  fact  that  there  is  a 

*  Explication  d'ano  secondo  edition  de  la  Carte  G^logiqae  de  la  Teiie :  by  Jules 
Marcou ;  pp.  121  and  137-140. 
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Gommmgling  of  Jurassic  and  Lower  Cretaceous  types  in  both  the  Bas- 
^an  and  Alaskan  strata  which  have  jast  been  referred  to ;  and  that  a 
similar  condition  of  things  exists  in  the  island  of  Saghalin,  and  other 
portions  of  Northern  Asia. 

The  Mesozoic  collections  which  were  made  by  Doroschin  in  Alaska 
are  very  important,  but  Eichwald's  publication  gives  no  comprehensive 
sketch  of  the  geology  of  the  Alaskan  region.  He  refers  some  of  the 
fossils  from  Chasik  Island  to  the  Ganlt,  and  some  to  the  Keocomian ; 
bat  he  gives  no  description  of  two  separate  Mesozoic  formations  there. 
For  want  of  definite  information  as  to  the  geology  of  the  region  one 
cannot  feel  certain  that  all  the  fossils  which  Eichwald  refers  to  the 
Neocomian  really  came  from  one  and  the  same  formation.  If  those  fos- 
sils are  all  strictly  of  the  same  epoch,  I  think  Eichwald's  reference  of 
them  to  the  Neocomian  is  not  unreasonable,  because  so  many  of  those 
mollusks  are  of  Cretaceous  types;  and  yet  Marcou's  statement  that 
there  is  a  commingling  of  Jurassic  and  Neocomian  types  in  those  north- 
em  Mesozoic  strata  seems  to  be  well  supported.  It  has  been  thought 
by  some  paleontologists  that  Aucella  is  confined  to  Jurassic  strata ;  but 
this  genus  is  now  known  to  exist  in  strata  of  undoubted  Cretaceous  age; 
and  if  the  opinion  of  Eichwald  ia  accepted,  it  will  appear  that  Aucella 
is  more  characteristic  of  the  Cretaceous  than  of  Jurassic  strata.  At 
least  it  is  plain  that  we  cannot  now  rely  upon  the  presence  of  that 
genus  as  affording  any  proof  of  the  Jurassic  age  of  the  strata  which 
contains  it. 

Daring  the  prosecution  of  his  work  upon  the  United  States  Coast  and 
Geodetic  Survey  along  the  western  coast  of  the  Alaskan  Peninsula  in 
the  year  1874,  Mr.  W.  H.  Dall  made  a  collection  of  Mesozoic  inverte- 
brate fossilsVhich  are  of  the  same  age  as,  at  least  a  part  of,  those  which 
were  collected  by  Doroschin.  In  his  notes,  Mr.  Dall  designates  the  lo- 
cality al  which  they  were  discovered,  as  "Fossil  Point,  Port  Moller"; 
and  indicates  its  position  as  approximately  in  longitude  IGO^  31'  west; 
and  latitude  45^  14'  north.  The  collection  consists  mainly  of  a  species 
otAueellaj  which  is  evidently  identical  with  the  forms  which  are  figured 
on  Eichwald's  Plate  XVII  {loc.  cit) ;  the  specimens  of  which  collection, 
like  those  of  Doroschin's,  are  all  in  the  condition  of  natural  casts.  The 
collection  also  contains  a  single  valve  of  ar species  of  Cyprina^  and  some 
fragments  of  a  remarkably  slender  Belemnite.  This  collection  is  now 
the  property  of  the  United  States  ^National  Museum;  and  permission  to 
use  it  in  the  preparation  of  this  article  has  been  given  by  the  Director 
of  the  Mnsenm. 

Two  years  previous  to  Mr.  DalPs  labors  in  Alaska,  the  same  region 
was  visited  by  M.  Alph.-L.  Pinart,  who  obtained  some  fossil  shells  of 
MesosEOic  age  upon  the  eastern  side  of  the  Alaskan  peninsula.  These 
foBsils  evidently  came  ftom  the  same  formation  that  furnished  the  shells 
which  are  flgnred  by  Eichwald  on  his  Plate  XYII.  M.  Pinart,  in  his 
report,  entitled  ^Yoy^iges  a  la  cote  Nord-Ouest  de  rAmeriqne,"  desig- 
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nates  the  two  localities  from  which  the  fossils  just  mentioned  were 
obtained,  as  ^'le  baie  d'Amakshak,  pres  Soatkhoum;  et  le  bale  de  Nak- 
khalilik,  pres  da  voloan  Ohigihinagak."  The  former  locality  is  approx- 
imately in  latitude  56°  50';  longitude  169o  4(y  west;  and  the  latter,  ia 
latitude  56©  58' ;  longitude  159©  10'  west. 

The  fossils  which  were  collected  by  M.  Pinart  were  discussed  by  M. 
P.  Fischer,  iu  the  report  just  cited,  under  the  subtitle,  "  Sur  quelques 
Fossiles  de  I'Alaska,'^  pages  33-36,  Plate  A.  Only  two  species  were  ob- 
tained by  Pinart  from  the  localities  just  mentioned,  one  of  which  Fischer 
places  under  Pholadomya  {Homamya),  but  he  gives  it  no  specific  name. 
The  other  he  refers  to  the  Aucella  concentrica  of  Fischer. 

I  am  in  some  doubt  as  to  whether  Dall  and  Pinart  collected  from  the 
same  locality  in  any  case,  but  I  think  it  probable  that  Ball's  locality  on 
the  western  side  of  the  Alaskan  peninsula,  and  Pinart's  localities  on  the 
eastern  side,  had  all  been  previously  visited  by  Doroschin.  I*i  is  quite 
evident,  however,  that  the  strata  from  which  they  respectively  collected 
specimens  of  Aucella  all  belong  to  one  and  the  same  horizon.  If  the 
Mesozoic  collections  of  Dall  and  Pinart,  and  also  that  part  of  Doros- 
chin's  collection  which  Eichwald  refers  to  the  Neocomian,  all  really  came 
from  one  and  the  same  formation,  the  fauna  thus  represented  has  cer- 
tainly much  of  Cretaceous,  as  well  as  of  Jurassic  character.  This  is 
true,  even  after  excluding  those  species  of  Doroschin's  collection  which 
Eichwald  refers  to  the  Gault,  and  of  course  all  that  he  refers  to  the  Turo- 
nian.  Still,  this  fauna  has  enough  of  Jurassic  character,  according  to  the 
views  which  have  hitherto  been  generally  entertained  by  paleontologists, 
to  suggest  that  the  strata  which  bear  it  occupy  a  transitional  position, 
as  indicated  by  Marcou.  According  to  views  now  generally  held  by 
naturalists,  transitional  faunas  ought  to  occur  between  all  those  which 
especially  characterize  each  epoch  respectively,  and  the  suggestion  of 
such  a  case  for  this  Alaskan  fauna  seems  to  me  to  be  reasonable. 

Certain  of  the  Cretaceous  strata  of  Texas  have  been  doubtfully  re- 
ferred to  the  Keocomian,  but  with  this  exception,  no  North  American 
strata  south  of  the  northern  limit  of  the  United  States  have  hitherto 
been  referred  to  the  lower  division  of  the  Cretaceous  series,  and  a  broad 
hiatus  has  appeared  to  exist  between  those  northern  strata  and  the  low- 
est of  the  Cretaceous  rocks  y^t  known  south  of  the  limit  just  referred 
to.  Within  a  few  years  past,  however,  the  labors  of  Dr.  George  M. 
Dawson  in  the  coast  region  of  British  Columbia,  have  brought  to  light 
some  series  of  fossils  which  Mr.  Whiteaves  thinks  prove  the  strata  car- 
rying them  to  be  of  the  age  of  the  Middle  Cretaceous,  and  the  upper 
part  of  the  Neocomian.  (See  Trans.  Roy.  Soc.  Canada,  Sec.  IV,  1882, 
p.  81.)  Lately  also,  some  Ammonites  have  been  sent  to  the  United 
States  National  Museum  by  Mr.  James  G.  Swan,  from  Skonum  Point, 
British  Columbia,  which  are  suggestive  of  the  earliest  Cretaceous,  if 
not  of  Jurassic  age,  and  they  will  doubtless  be  found  to  hold  an  im- 
portant relation  to  the  Cretaceous  strata  examined  by  Dr.  Dawson,  and 
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also  to  the  Alaekan  Mesozoic  strata  which  bear  the  fossils  described  in 
this  article.  In  &cty  it  seems  now  to  be  evident  that  it  is  along  the 
west  coast  of  North  America,  from  California  to  Alaska,  that  we  are  to 
look  for  the  lower  i>ortion  of  the  Cretaceous  series  on  this  continent. 
While  these  northwestern  strata  seem  to  be  certainly  older  than  the 
oldest  of  the  Cretaceous  strata  in  all  that  broad  region  occupied  by  Da- 
kota, Montana,  Wyoming,  Colorado,  and  Utah,  it  is  nevertheless  true 
that  in  all  that  great  region,  where  the  Cretaceous  and  Jurassic  strata 
are  both  exposed,  the  former  seems  always  to  rest  conformably  upon  the 
latter.  This  apparent  conformability  over  so  wide  a  region  shows  how 
caatioas  one  ought  to  be  in  concluding  that  deposition  has  been  con- 
tinuous in  all  cases  where  there  is  perfect  conformity  of  strata,  even  if 
it  is  of  great  extent. 

A  consideration  of  these  Alaskan  fossils  would  be  much  more  inter- 
esting if  we  had  a  satisfactory  knowledge  of  the  stratigraphical  geology 
of  the  region  from  which  they  were  obtained.  A  sketch  of  the  geology 
of  the  Alaskan  Peninsula,  which,  although  brief,  is  the  best  with  which 
I  am  acquainted,  is  given  by  Mr.  Dall  in  the  American  Journal  of 
Science  for  July,  1882,  pp.  67  and  68.  This  sketch  shows  the  relations 
of  the  rock-formations  of  that  peninsula  to  each  other ;  and  one  may 
obtain  from  it  also  an  indication  of  the  formation  from  which  the  fossils 
described  in  this  article  were  obtained. 

-     MOLLUSCA. 

Genus  AUCELLA  Keyserling. 
AUOELLA  OONOENTBIOA  Fischer  (variety). 

(Plate  VI,  Figs.  '/-12.) 

The  different  species  of  Aucella  which  have  been  recognized  and 
published  by  various  authors  present  so  few  salient  characteristics 
which  distinguish  them  from  each  other  that,  excepting  a  consideration 
of  their  general  or  average  shape,  a  detailed  description  of  any  of 
them  is  necessarily  hardly  anything  more  than  a  repetition  of  generic 
characters.  Such  would  certainly  be  the  case  in  attempting  to  diag- 
nose the  form  now  under  consideration.  This  form  also  varies  so  much 
in  shape  that  an  attempt  to  compare  it  with  other  published  forms  in 
that  respect  is  also  unsatisfactory.  I  therefore  omit  descriptive  de- 
tafls,  and  give  numerous  figures,  which  illustrate  some  of  the  extreme 
flbapes  which  this  Alaskan  shell  assumes.  The  specimens  which  are 
flgiued  on  Plate  VI  are  selected  from  the  Alaskan  collection  of  Mr. 
Dall,  which  has  already  been  mentioned.  A  glance  at  these  figures 
will  show  that  they  present  almost  as  great  a  degree  of  variation  among 
ttiemselvet  aa  is  usually  found  among  the  illustrations  of  the  different 
species  of  Aucella  which  have  hitherto  been  published  by  different 
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authors.  If,  for  example,  the  specimens  which  are  represented  by 
Figs.  2  and  3,  and  9  and  10,  respectively,  had  been  found  alone  and  at 
different  localities,  I  think  few  paleontologists  would  have  hesitated  to 
publish  them  as  difierent  species.  The  specimens  are  all  in  the  condi- 
tion of  natural  casts  and  molds,  and  therefore  all  the  surfsice  charac- 
teristics of  the  species  are  not  shown.  Fig.  12  is  drawn  from  a  gutta- 
percha cast,  taken  from  a  natural  mold  of  part  of  a  shell,  and  shows 
the  strong,  sharp,  concentric  ridges  which  marked  the  surface  of  the 
test.    (The  Museum  record  number  of  the  type  specimens  is  12360.) 

The  numerous  specimens  of  this  collection  show  such  a  gradation  of 
form  among  themselves  that  I  cannot  doubt  that  they  are  all  properly 
referable  to  one  and  the  same  species.  Comparing  these  specimens 
also  with  the  figures  of  Alaskan  forms  of  Aucella  which  are  given  by 
M.  Fischer  on  his  Plate  A,  and  also  with  those  given  by  Eichwald  on 
Plate  XVII  (loc.  cit.),  I  cannot  doubt  that  they  are  all  specifically  iden- 
tical with  each  other,  nor  that  they  all  represent  only  one  species.  I 
have,  however,  some  doubt  as  to  which  of  the  known  European  species 
of  Aticella  the  Alaskan  tbrm  ought  to  be  referred  to;  but  as  it  seems  to 
agree  more  nearly  with  A.  cancentrica  Fischer,  I  have  designated  it  as 
a  variety  of  that  species. 

Genus  CYPEINA  Lamarck. 

Cypeina!  dallu  (sp.  nov.). 

(Plate  VI,  Fig.  1.) 

Shell  moderately  large,  and  having  the  usual  external  aspect  of 
Cyprinaj  as  is  shown  by  the  figure  on  Plate  YI. 

The  collection  made  by  Mr.  Dall  contains  only  a  single  example  of 
this  form,  and  that  is  in  the  condition  of  a  natural  cast  of  the  right 
valve.  It  is  therefore  too  imperfect  for  satisfactory  specific  diagnosis, 
and  it  is  named  only  for  convenience  in  any  future  discussion  of  the 
fkuna  of  which  it  forms  a  part.  (The  Museum  catalogue  number  is 
12362.) 

Genus  BELEMNITES  Lamarck. 

Belemnitbs  hagbitatis  (sp.  nov.). 

(Plate  YI,  Figs.  13  and  14.) 

The  collection  made  by  Mr.  Dall  contains  some  imperfect  specimens 
of  a  remarkably  slender  Belemnite,  imbedded  in  fragments  of  hard 
sandstone,  together  with  some  natural  molds  of  a  couple  of  more  per" 
feet  examples.  They  are  very  slendery»and  taper  gradually  to  a  blunt 
point  at  the  distal  end.    The  extreme  proximal  end  is  unknown. 

The  very  slender  form  of  this  species  at  first  led  me  to  suppose  it  to 
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be  a  specie^  of  the  Pennatalid  genus  Oraphularia  of  Edwards  &  Haime. 
It  has,  however,  not  only  the  usual  radiate  and  concentric  structure  of 
Bdemniies^  bat  one  of  the  examples  shows  plainly  the  cavity  of  the 
phragmocone,  with  a  small  bulb-cavity  at  its  point.  Another  example 
shows  a  fiunt  longitudinal  groove  along  one  side,  such  as  is  common  in 
both  BeUmnU^  and  Belmnnitella.  (Museum  catalogue  number,  12361.) 
Dr.  Eichwald,  in  the  work  already  cited,  describes  three  species  of 
Bdemnites  from  Ghasik  Island,  and  one  from  the  Alaskan  Peninsula ; 
but  the  species  here  described  differs  materially  from  all  of  them  in  its 
small  size  and  very  slender  form. 
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ON  THE  NAUTHiOED   GBKUS  EKCIilMATOCEBAS  HYATT, 
ANJD  A  DESCRIPTION  OF  THE  TTPB  SPEC  lEfi. 

In  the  year  1880  Mr.  E.  O.  ITIrich  sent  to  the  Smithsonian  Institution 
a  small  collection  of  fossils  which  he  had  obtained  from  the  Cretaceous 
strata  near  Little  Bock,  Ark.  A  part  of  these  fossils  were  described  by 
me  in  Vols.  Ill  and  lY  of  Proceedings  of  the  United  States  !National 
Museum ;  but  the  Nautiloid  shell  now  described  was  then  only  casually 
noticed.  Its  peculiarities  were  recognized  at  that  time,  and  the  speci- 
mens were  laid  aside  with  the  hope  that  better  material  might  be  pro- 
cured for  study.  Other  specimens  belonging  to  this  or  a  closely  related 
species  were  afterward  collected  by  Mr.  Lawrence  C.  Johnson  from 
strata  supposed  to  be  of  Cretaceous  age,  in  Wilcox  County,  Alabama, 
but  they  are  no  more  perfectly  preserved  than  the  Arkansas  specimens. 

Prof.  Alpheus  Hyatt  having  had  in  hand  an  exhaustive  work  on 
Ifautilua  and  its  allies,  the  Arkansas  specimens  were  placed  with  him  for 
examination.  In  a  preliminary  work  of  his,  just  published,  he  divides 
the  genus  Nautilus  as  it  has  been  generally  recognized,  into  numerous 
genera  besides  those  previously  proposed  by  other  authors.  To  one  of 
these  groups  he  has  given  the  generic  name  EnclimatooeraSj  and  made 
the  species  here  described  the  type  of  the  genus.  The  following  is  his 
generic  diagnosis,  which  he  has  also  published  in  the  Proceedings  of 
the  Boston  Society  of  Natural  History,  Vol.  XXII,  1884,  p.  270. 

Genus  ENCLIMATOCEEAS  Hyatt 

<^  Enclimatoceras  includes  species  of  the  Trias  to  the  Tertiary,  inclu- 
sive, which  are  connected  by  the  outlines  of  their  sutures.  The  whorls 
are  involute  firom  an  early  stage,  and  compressed.  The  abdomens  are 
rounded,  but  become  acute  in  many  species.  The  sutures  have  promi- 
nent ventral  saddles,  flattened  in  species  with  rounded  abdomens,  and 
acute  in  those  with  acute  abdomens  ;  never  divided  by  ventral  lobes. 
The  lateral  lobes  are  deep,  and  the  lateral  saddles  well  marked.  The 
ventral  saddles  in  the  young  are  broad,  and  closely  resemble  the  ventnds 
of  the  HercogloascB,  as  do  also  the  broad  lateral  saddles  of  the  later 
larval  stages  in  some  species.  There  are  no  annular  lobes  at  any  stage 
in  the  Triassic,  according  to  Mojsisovics.  They  do  not  seem  to  be 
present  in  some  of  the  Jurassic  and  Cretaceous  species,  at  least  during 
the  early  stages,  and  are  very  small  in  some  adults.  The  Triassic  species 
are  nearly  related  to  OrupoceraSj  according  to  Mojsisovics'  figures  and  de- 
scriptions in  ^  Das  Gebirge  um  Hallstatt.'  The  siphon  in  this  type  is  a 
little  below  the  center  in  the  young,  though  ventral  in  the  adult;  and 
this  also  agrees  with  the  characteristics  of  Enclimatoceras  Btyriacus^  sp. 
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MojBisovics,  of  the  Trias,  and  Orupooerag.  Nevertheless  there  is  no 
ventral  lobe  at  any  stage ;  the  annnlar  lobe  is  absent  in  the  Triassie 
forms,  and  young  of  later  forms;  and  the  siphon  in  two  species  is 
short-funneled,  with  connective  walls,  or  ellipochoanoidaL  Type,  Enclim. 
(Naut.)  idriehi  White." 

Enolimatooebas  (Nautilus)  ulbiohi  White. 

(Platoe  Vn,  Vm,  and  IX.) 

Shell  moderately  large ;  somewhat  narrowly  but  regularly  rounded 
ai>on  the  periphery  in  the  adult  state,  and  broadly  rounded  at  the  sides ; 
whorls  almost  completely  involute,  the  umbilici  being  very  small; 
septa  somewhat  deeply  concave ;  ventral  saddles  large,  prominent,  and 
regularly  rounded;  lateral  lobes  broad  and  moderately  deep;  lat- 
eral saddles  prominent  and  narrow,  and  rounded  at  the  outer  end,  and 
also  becoming  laterally  prominent  in  the  later  formed  septa  of  adult 
shells.  The  character  of  the  surface  is  unknown,  but  it  was  apparently 
plain;  and  the  test  was  moderately  thin«  In  the  young  state  the  shell 
was  more  globose  in  form,  and  the  septa  were  much  less  deeply  lobed. 

All  the  specimens  which  have  yet  come  under  my  observation  are  in 
the  condition  of  natural  casts,  and  all  are  imperfect.  The  best  one  of 
these  si>ecimens  is  figured  on  Plates  VII,  YUI,  and  IX,  together  with  a 
fragment  showing  the  inner  volutions.  The  outlines  which  are  added  to 
the  figures  represent  the  supposed  outline  of  the  aperture  of  the  adult 
shell. 

The  diameter  of  the  coil  of  the  type  specimen,  when  perfect,  was  ap- 
I>arently  about  180  millimeters ;  the  greatest  transverse  diameter  about 
125  millimeters.  Some  of  the  specimens  already  referred  to,  which 
were  collected  in  Alabama  by  Mr.  Johnson,  indicate  a  considerably 
larger  size. 

In  Vol.  I  of  the  Transactions  of  the  Saint  Louis  Academy  of  Science 
Dr.  Shnmard  described  a  form  under  the  name  of  Nautilus  tex<mus^  but 
which  he  did  not  figure.  Judging  from  his  description,  it  seems  to  agree 
with  the  form  here  described,  except  for  the  material  difference  that  it 
is  marked  by  numerous  flexuous  transverse  ribs,  while  the  surface  of 
our  form  is  evidently  plain.  The  difference  between  E.  ulrichi  and  most 
of  the  other  Cretaceous  Najutiloid  shells  of  the  United  States  has  now 
been  made  generic  by  Professor  Hyatt,  and  specific  comparisons  are 
therefore  unnecessary.  The  collection  sent  by  Mr.  Ulrich  to  the  Smith- 
sonian, containing  the  type  specimens  of  this  species,  also  contains  rep- 
resentatives of  numerous  other  species,  but  all  of  them,  like  these  types, 
are  imperfect.  Among  them  are  Oallianassa  ulrichi  White,  1  ubulosteum 
didckoMti  White,  Oryphasa  pitcheri  Morton?,  Turritella^  Anchura^  Axinceaj 
OueuUaOj  &c. 

The  type  specimens  bear  the  Museum  catalogue  number  8349;  and 

permission  to  use  them  in  the  preparation  of  this  article  has  been  given 

by  the  Director  of  the  Museum. 
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Plate  L 

BSQUIBNIA  PATAGIATA.     (Page  6.) 

Figs.  1,  3,  3. — ^Tbree  difierent  views  of  one  of  the  largest  of  the  type  speoimens;  both 

▼alves  together. 
Figs.  4,  5. — ^Two  views  of  a  smaller  example. 

Figs.  6,  7.— Two  views  of  another  example,  showing  the  two  valves  partly  separated. 
Fi0.  8.  —A  portion  of  a  left  valve,  showing  the  hinge.    All  of  natural  sise.    Fot  other 

figures  of  this  species  see  Plate  II. 
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Plate  IL 

Requienia  patagiata.    (PageC) 

Figs.  1,  2. — ^Two  views  of  a  small  example  ;  both  valves  together. 
Fig.  3.— Upper  view  of  a  large  and  somewhat  distorted  example. 
Fig.  4. — A  similar  view  of  a  smaller  distorted  example.  All  of  natural  sise.   Fm  ofthflr 
flgnree  of  this  species  see  Plate  I. 

Bequiekia  TBXANA.    (Page  7.) 

Fig.  5. — Lateral  view ;  the  two  valves  together. 
Fig.  6.— Upper  view  of  the  left  valve. 

Fig.  7.— Similar  view  of  the  right  valve.     Fignree  5, 6,  and  7  are  after  Boemer ;  all  of 
natural  sice. 


(110) 


^ 


KEQI'IRXIA  PATAGIATA — REQI'IKM 


24  ON  ME60Z0IC  FOSSILS.  {mvul. 


Platb  nL 

MoNOPLBURA  UARCiDA.    (Page  8.) 

Fioe.  1,3. — Opposite  lateral  views  of  a  cluster  of  indiTidoals,  the  larger  ones  being 

attached  to  a  left  yalve  of  another  example. 
Fia.  3. — ^An  upper  view  of  the  same  example,  showing  the  hinge  of  the  largest  right 

valve,  and  the  left  valves  of  the  other  members  of  the  cluster  in  situ. 
Fio.  4. — Inner  surface  of  the  left  valve  which  forms  the  base  of  the  cluster  represented 

by  Figs,  l,^,and.^ 
Fio.  5. — A  separate  example,  showing  both  valves. 
Fio.  6. — Another  example,  also  showing  both  valves. 
Fig.  7. — A  right  valve,  showing  the  slender  ligamental  groove. 
Fig.  8. — ^Anothet  slender  right  valve,  also  showing  the  groove. 
Fig.  9. — Interior  view  of  the  same  example,  showing  the  hinge. 
Fig.  10. — ^A  similar  view  of  the  hinge  of  another  example,  which  is  attached  to  a  right 

valve  of  Reqmeniapaioffiaia,     All  are  of  natural  sice.     For  other  exam* 

pies  see  Plate  lY. 
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Plate  IV. 

MONOPLBURA  MABCIDA.      (Pag^  8.) 

Fio.  I. — ^Lateral  view;  the  right  valve  attached  to  a  foreign  bodji  and  the  left  valre 
bearing  two  young  examples  of  Bequienia  patagioia. 

Fio.  2. — ^Lateral  view  of  another  example,  the  left  valve  bearing  a  yonng  Requimia, 

Fia.  3. — ^A.  similar  view  of  another  example,  which  also  shows  both  valves. 

FiQS.  4, 5.— Opposite  views  of  a  large  distorted  example ;  both  valves  together. 

Fios.  6, 7. — Opposite  views  of  another  example,  also  showing  both  valves. 

FiQS.  8, 9. — Opposite  views  of  a  duster  of  very  young  individaala  attached  to  a  oor- 
allite  of  ClodopJbjfUidk  All  are  of  natural  siae.  For  other  ezamplaa 
of  this  species  see  Plate  m. 
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Plate  V. 

M0N0PLEUR4  PINOUISCULA.      (Page  8.) 

Fios.  1,  2. — Opposite  views  of  a  large  example,  showing  both  valyee. 

Figs.  3,  4. — Opposite  views  of  a  distorted  example,  showing  both  valves. 

Fio  5. — Another  example ;  the  right  valve  mach  elongated. 

Fio.  6. — ^Another  example ;  the  right  valve  mach  distorted. 

Fio.  7. — ^Another  example,  showing  the  hinge-plate  of  the  broken  left  valve. 

Fig.  8. — ^A  right  valve,  showing  the  hinge.    All  natural  size. 
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Plate  VI. 

CyprinaT  dallii.    (Page  14.) 

Fio.  I. — Lateral  Yiewof  a  natural  cast  of  the  interior  of  a  right  valve. 

AuCELLA  CONCENTRICA  var.    (Page  13.) 

Figs.  2,  3. — ^Two  views  of  an  internal  cast  of  an  adult  example  of  normal  shape. 
Figs.  4,  5. — Two  views  of  another  example,  of  smaller  size. 
Figs.  6,  7. — Two  views  of  still  another  similar  example. 
Fig.  8. — ^View  of  a  left  valve  of  one  of  the  largest  examples. 
Figs.  9,  10. — ^Two  views  of  an  unusually  short  and  inflated  example. 
Fig.  11. — ^The  left  valve  of  another  short  example. 

Fig.  12. — View  of  a  gutta-percha  cast  from  a  natural  mold  of  part  of  a  shell,  showing 
the  concentric  lamellatiuns  of  the  test.    All  of  natural  size. 

Belemnites  macritatis.    (Page  14.) 

Fig.  13. — ^A  fragment,  showing  the  terminal  portion  of  the  phragmocone. 
Fig.  14. — ^View  of  a  gatta-percha  cast  of  a  natural  mold.    All  of  natural  sice. 
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Plate  VII. 

Encumatoceras  ulrichi.    (Page  17.) 

Fio.  1. — ^Lateral  view  of  the  type  speolmen,  foor-fiftha  natural  size. 
Figs.  2,  3. — ^Two  views  of  a  fragment,  showing  the  inner  yolations.   For  other  flgoraa 
see  Plates  VUI  and  IX. 
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Plate  Vlll. 

Enclimatoceras  ULRiCHi.    (Page  17.) 

Front  view  of  tbe  iyj^e  specimen,  four-fifths  natural   size.    For  other  figures  see 
Plates  VII  and  IX. 
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Plate  IX. 

Enclimatoobras  ulricri.    (Pag6 17.) 

Peripheral  yiew  of  the  type  specimen,  foar-fifthe  natural  size.    For  other  figures  see 

Plates  VII  and  VIII. 
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ADVERTISJEMENT 

(Bulletiu  5.f 


The  publications  of  the  United  States  Geolo>;ical  Sarrcy  arc  issued  iu  acconlancc  with  the  statute, 
approved  March  3,  1870,  which  declares  that — 

**  The  publications  of  the  Gi-olo;;lcal  Survey  shall  consist  of  the  annual  report  of  operations,  geological 
aod  economic  maps  illustrating  the  roHOurces  and  classifications  of  the  lands,  and  reports  ui>on  gcncial 
and  economic  geology  and  paleontology.  The  annual  rei>ort  of  operations  of  th(*  (rcolon;ical  Survey 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  monauirs  and  reports 
of  said  Survey  ^hall  ho  issued  in  unifoim  quarto  series  if  deemed  necessary  by  the  Director,  but  other- 
ynne  in  ordinary  octavos.  Tlin^o  thousand  copies  of  eiich  shall  bo  published  for  scit^utitic  cxchimgea 
and  for  sale  at  the  price  of  publication :  and  all  litcr.iry  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  or;;anizatiou.  And  the 
money  resulting  from  the  sale  of  snch  publications  shall  be  covered  into  the  Treasury  of  the  United 
States.** 

AXNUAL  REPORTS. 

JYom  the  above  it  will  be  seen  that  only  the  Annual  Reports,  which  form  parts  of  the  reiH)rts  of  the 
Secretary  of  the  Interior  and  are  printed  as  executive  documents,  are  available  for  gratuitous  dis- 
tribntion.  A  number  of  these  are  furnished  the  Survey  for  its  exchange  list,  but  the  bulk  of  them  arc 
supplied  directly:  through  the  document  rooms  of  Congress,  to  members  of  the  Senate  and  House. 
Except,  therefore,  in  those  cases  in  which  an  extra  number  is  supplied  to  this  ottiee  by  special  resolu- 
tion, apidication  must'  be  matle  to  members  of  Congress  for  the  Annual  Reports,  as  for  all  other 
execative  documents.  ^ 

Of  these  Anniuds  there  have  been  already  publisht^d : 

I.  First  Annual  Report  to  the  Hon.  Carl  Schurz,  by  Clarence  King.  1880.  8°.  79  pii.  1  map.— A  pre- 
liminary report  describing  plan  of  organization  and  publicationis. 

IL  Report  of  the  Director  of  the  Ujiitcd  States  Geological  Survi^y  for  1880-'81.  by  J.  W.  Powell. 
1882.    8P  Iv,  588  pp.  61  pi.  1  map. 

m.  Third  Annual  Report  of  the  United  SUtes  Geological  Survey.  18i*l-82,  by  J.  W.  Powell.  1883. 
8^.  XTiii,  564  pp.  <r7  pL  and  maps. 

IT.  Fonrth  Annual  Report  of  the  Unite<i  States  Geological  Survey,  1882-'83,  by  J.  W.  PoweU.  1884. 
8^.  xii,  473  pp.  85  pL  and  maps. 

Ko  oopiM  of  the  Fourth  Annual  have  as  yet  been  ordered  by  Congress  for  distribution  by  the  Geo- 
logical Survey. 

MONOGRAPHS. 

The  Monographs  of  the  Survey  are  printed  for  the  Survey  alone,  and  can  be  distributed  by  it  onl3' 
through  a  fUr  exchange  for  books  needed  in  its  library,  or  through  the  sale  of  tho?e  copies  over  and 
nbove  the  number  needed  for  such  exchange.    They  are  not  for  gratuitous  distribution. 

So  fsr  as  already  determined  upon,  the  list  of  these  Monographs  is  a.s  follows-. 

I.  The  Preeions  Metals,  by  Clarence  King.    In  preparation. 

U.  Tertiary  History  of  the  Grand  Cafion  District,  with  atlas,  by  Capt.  C.  E.  Dutton.    Published. 

HI.  Geology  of  the  Comstock  Lode  and  Washoe  District,  with  atlas,  by  George  F.  Becker.    Published. 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    In  press. 

V.  Copper-bearing  Rocks  of  Lake  Superior,  by  Prof.  R.  D.  Irving.     In  press. 
TI.  Older  Mesosoic  Flora  of  Virginia,  by  Prof.  Willihm  M.  Fontaine     lu  press. 
TH.  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  S.  Cuitiri.     In  pnss. 

VIII.  Paleontology  of  the  Eureka  District,  Nevada,  by  CliarlrH  I).  Walcott.    In  press. 

Geology  and  Mining  Industry  of  Leadville,  with  atlas,  by  S.  F.  Kninions.    In  preparation. 

Geology  of  the  Eureka  Mining  District,  Nevada,  with  atlas,  by  Arnold  Hague.    In  preparation. 

Coal  of  the  United  States,  by  Prof.  R.  Pumpelly.    In  preparation. 

Iron  in  the  United  States,  by  Prof.  R.  Pumiielly.    In  preparation. 

Lesser  Metals  and  General  Mining  Resources,  by  Pruf.  R.  Pumpelly.    In  ])reparation. 

Lake  Bonneville,  by  G.  K.  GUbert.    In  preparation. 

IMnoeerata.    A  monograph  on  an  extinct  onler  of  Ungulates,  by  Prof.  O.  C.  Marsh.    In  press. 

Sanropoda.  bj  Prof.  O.  C.  Marsh.    In  prei>aration. 

Stogoaaoriat  ly  Prof.  O.  C.  Marsh.    In  preparation. 

Of  tlrnan  Mooogn^hs,  Kos.  II,  m,  and  IV  are  now  published,  viz: 


ADVERTISEMENT. 

II.  Tertiary  History  of  tbe  Oraod  Cafion  District,  with  atlas,  by  C.  E.  Duf ton,  Capt  TJ.  S.  A.  1882 
4°.  264  pp.,  42  pi.  and  atlas  of  26  donblo  sheets  folio.    Price  $10.12. 

III.  Geology  of  the  Comstoek  Lode  and  Washoe  District,  with  atlu.s,  by  (Jeorge  F.  Becker.  1882. 
49.  422  pp.  7  pL  aud  atlas  of  21  sheets  folio.    Price  til. 

lY.  Comstoek  Mining  and  Miners,  by  Eliot  Lord.    1883.    4o.  451  pp.  3  pi.    Price  $1.50. 
Nos.  y,  YI,  VII,  and  YIII  are  in  press  and  will  appear  in  quick  sncoession.    Tbe  others,  to  whiclt 
nnmbers  are  not  assigned,  are  in  preparation. 

BULLETINS. 

The  Bulletins  of  the  Sarvey  will  contain  such  papers  relating  to  the  general  purpose  of  its  work  as 
do  not  properly  come  under  the  heads  of  Ahnual  Reports  or  Moxoosaphs. 

Each  of  these  Bulletins  will  contain  but  one  paper  and  be  complete  in  itself.  They  will,  however, 
be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into  volumes  of  convenient  size.  To 
facilitate  this  each  Bulletin  will  have  two  pagination^*,  one  proper  to  itself  and  another  which  belongs 
to  it  as  part  of  the  volume. 

Of  this  series  of  Bulletins,  Nos.  1,  2,  8,  4,  and  5  are  already  published,  via : 

1.  On  Hyi>ersthene-Ande8ite  and  on  Triclinic  Pyroxene  in  Augitic  Bocks,  by  Whitman  Cross,  with 
aQeologicalSketchofBnflkloPeaks,Colorado,  by  S.F.Emmons.    1883.    80.42  pp.  2  pi.    Pzloe  10  centa. 

2.  Qold  and  Silver  Conversion  Tables,  giving  the  coining  value  of  Troy  ounces  of  fine  metal,  d:e.,  by 
Albert  Williams,  Jr.    1883.    SP.    8  pp.    Price  5  cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  Devonian,  along  the  meridian  oflCP  SO',  fhm  Tompkins  County, 
New  York,  to  Bradford  County,  Pennsylvania,  by  Henry  S.  Williams.    1884.   B9,  31  pp.  Price  5  cents. 

4.  On  Mesosoio  Fossils,  by  Charles  A.  White.    1884.    89.  86  pp.  0  pi.    Price  5  cents. 

5.  A  Dictionary  of  Altitudes  in  the  United  States,  by  Henry  Gannett.  1884.  89.  825  pp.  Price  20 
centa. 

Nos.  6  and  7  are  in  press. 

STATISTICAL  PAPERS. 

A  fourth  series  of  publications  having  speoial  reference  to  the  mineral  resources  of  the  United  States 
is  contemplated.  Of  that  series  the  first  has  been  pobUahed.  via :  Mineral  Beaooroea  of  tiie  United 
States,  by  Albert  Williams,  jr.    1888.    8o.  xvii,  813  pp.    Price  60  cenU. 

Conespondenoe  relating  to  the  poblioatlons  of  the  Survey,  and  all  leoittancee— which  mnat  be  by 
postal  note  or  money  order— shonld  be  addreseed  to  the 

DiBBCTOR  OF  THE  UXITBD  STATB6  QBOLOOICAL  SUBTBT, 

WtukingUm,  2>.  O. 
WaMinoTOK,  D.  C,  Jvm  20, 1884. 


DEPARTMENT   OF   THE   IXTEBIOB 


BULLETIN 


^,-  -J!-l    O. 


UNITED    STATES 


OEOLOGICAL  SURVEY 


No.    5 


WASHINGTON 

OOTEBNUBNT    PRINTING    OFFICE 
1884 


imiTBD  STATES  GEOLOGICAL  SURVEY 
J.  W.  POWELL  DIRECTOR 


DICTIONARY  OF  ALTITUDES 


THE  UNITED  STATES 


COMPILED  BT 


HENRY  GANNETT 

CHIEF  GEOGRAPHBR 


WASHIN'GTON 

OOTEBNMENT    PBINTINO    OFFICE 

1S84 


LETTER  OF  TRANSMITAL. 

Depabtment  of  the  Intebiob, 
United  States  Oeological  Subvet, 

Wdishingtony  D.  0.,  November  1, 1883. 
8ib:  I  hare  the  honor  to  transmit  herewith  the  manuscript  of  a  Dic- 
tionary of  Altitades.  The  work  of  making  a  compilation  of  measnre- 
ments  of  altitade  was  commenced  by  me  under  the  auspices  of  the 
Geological  Survey  of  the  Territories^  by  which  organization  three  differ- 
ent editions  of  the  results  were  published,  under  the  title  of  ^^  Lists  of 
Elevations,"  in  the  years  1873,  1876,  and  1877,  respectively.  These 
earlier  editions  related  principally  to  that  portion  of  the  country  west 
of  the  Mississippi  Biver.  The  present  work  embraces  within  its  scope 
the  whole  country.  The  elevations  are  tabulated  by  States  and  Terri- 
tories, alphabetic  arrangement  being  observed  throughout. 
Very  respectfully,  yours, 

HENRY  GANNETT, 

Chief  Oeographer. 
Hon.  J.  W.  Powell, 

Director  United  States  Oeological  Survey. 
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DISCUSSION  or  AUTHORITIES. 

ADIBONDAOK  SUBYBY  (ADIB.  SUBYEY),  OF  NEW  YOBK. 

Most  of  these  determinations  are  barometric.  Some,  however,  have 
been  determined  by  trigonometric  methods  and  some  by  level. 

APPALACHIAN  CLUB  (APPAL.  CLUB). 

Most  of  the  determinations  credited  to  this  source  are  barometric,  or 
at  least  dei>end  aiK)n  barometric  bases. 

CITY  ENaiNEEB. 

These  figures  are  the  results  of  levelings  courteously  furnished  me  by 
the  city  engineers  of  the  principal  railway  centers  of  the  country. 

BALL,  WM.  H.,  ASST.  U.  S.  C.  AND  a.  S. 

Heights  derived  from  this  source  were  determined  by  angles  meas. 
ored  with  the  sextant,  from  a  base  line  measured  by  means  of  sextant 
latitudes  and  chronometric  longitudes,  from  observations  taken  on  board 
Bhip.    ( Vide  Coast  Survey  Report  for  1875.) 

DE  LACY,  w.  w. 

All  heights  were  measured  by  aneroid. 

EASTMAN. 

These  results  are  fh>m  barometric  work  and  from  observations  upou 
the  boiling  point  of  water. 

EMOBY,  w.  H. 

Barometric  determinations  abstracted  from  a  <'  Eeport  of  Explora- 
tions from  Fort  Leavenworth  to  San  Diego,"  1846.  [30th  Congress,  1st 
session,  Senate  Document] 

FOSTEB  AND  WHITNEY. 

Barometric  determinations  from  the  report  on  Lake  Superior  mining 
region. 

FB^ONT,  OAPT.  J.  0. 

Barometric  determinations  from  reports  of  various  expeditions  in  the 
West.  Owing  to  the  want  of  a  barometric  base,  they  are,  in  general,  of 
poor  quality. 

GABDINEB,  J.  T. 

The  heights  credited  to  this  authority  were  deduced  from  railroad 
levels,  and  were  published  in  the  report  of  the  United  States  Oeologi> 
cal  Survey  of  the  Territories  for  the  year  1873. 

(133) 


10  ALTITUDES   IN   THE   UNITED   STATES.  [bull.L 

aEOLOaiCAL  SUBVEY  OF  MAINE. 

Most  of  these  results  are  barometric. 

aEOLOaiGAL  SUBYEY  OF  NEW  HAMPSHIBE. 

Elevations  of  towns  credited  to  this  source  are,  in  the  main,  from  lev* 
els  ]  those  of  mountain  summits  are  from  barometric  work. 

GEOLOaiOAL  SUBVEY  OF  NEW  YOEK. 

Elevations  were  determined  barometrically. 

aEOLOGIGAL  SUBVEY  OF  VEBMONT. 

All  elevations  under  this  authority  are  from  barometric  determina- 
tions. 

OODDABD. 

Determinations  by  level  from  preliminary  railroad  surveys  made  by 
the  Central  Pacific  B.  E.  Co.,  of  California.  Like  all  preliminary  work, 
these  figures  are  not  in  the  highest  degree  reliable. 

aUYOT,  PBOF.  ABNOLD. 

Nearly  all  the  elevations  given  under  this  authority  are  in  the  Appa- 
lachian i*egion,  and  nearly  all  were  determined  by  barometer.  They  are 
of  the  highest  character  of  this  class  of  work.  Most  of  the  figures  are 
•copied  from  Professor  Guyot's  articles  in  the  "American  Journal  of  Sci- 
ence and  Arts." 

HATDEN,  DB.  F.  V. 

Under  this  authority  is  given  all  work  done  by  the  United  States 
Geological  Survey  of  the  Territories.  All  determinations  are  barome- 
tric, or  trigonometric  resting  on  barometric  bases.  In  most  of  this  work 
effective  measures  were  taken  to  avoid  the  well-known  periodic  errors 
incident  to  barometric  work.  The  base-stations  were  placed,  as  nearly 
as  possible,  at  the  average  height  of  the  country  to  be  surveyed.  The 
high  peaks  were  connected  by  a  system  of  trigonometric  leveling,  by 
means  of  which,  barometric  observations,  taken  on  different  summits, 
were  reduced  to  a  common  point.  The  mean  results  thus  obtained  were 
referred  to  base-stations  located  upon  high  mountain  peaks. 

HIND,  PBOF.   H.   Y. 

Assinaboine  and  Saskatchewan  Exploring  Expedition,  1858. 
Heights  were  measured  by  barometer. 

IVES. 

Eeport  of  Colorado  Exploring  Expedition  [Thirty-sixth  Congresft| 
first  session,  Senate  Document]. 
All  determinations  are  barometric. 

(134) 


a.unnnT.1  DISCUSSION   OF   AUTHORITIES.  11 

JENNEY,   PnOF.  WILLIAM  P. 

Heights  were  abstracted  from  the  map  of  the  Black  Hills. 
All  determlDations  are  barometric. 

JONES,  CAPT.  w.  A. 

Beport  of  Expedition  to  Northwestern  Wyoming  and  the  Yellowstone 
Park,  1873. 

All  determinations  are  barometric. 

KING,   CLARENCE. 

This  reference  is  mainly  to  the  work  of  the  Geological  Exploration  of 
the  40th  Parallel. 

All  determinations  are  barometric,  or  depend  npou  barometric  bases. 

LANDER. 

Heights  are  taken  from  '<  Beport  on  a  Eailroad  Boute  from  Paget 
Sound  to  South  Pass,"  1854.    [House  Document  129.] 
Elevations  were  determined  barometrically. 

LAND-OFFICE  REPORTS.      (L.  O.  REPORTS.) 

Most  of  the  heights  given  in  these  reports  are  the  merest  approxi- 
mations. 

LA  PEROUSE. 

"Voyage  to  the  Northwestern  Coast  of  America,^  1786. 
Heights  were  determined  by  trigonometric  measurements  from  sea 
ba^es. 

LUDLOW,   CAPT.  WILLIAM. 

Under  this  authority  are  given  elevations  determined  by  bis  "  Expe- 
dition to  the  Black  Hills  of  Dakota,''  1874,  and  bis  ''  Expedirion  to  the 
Head  of  the  Yellowstone  and  the  Judith  Basin,''  1875. 

Heights  were  measured  by  the  barometer. 

MALESPINA. 

**  Voyage  to  the  Northwestern  Coast  of  America." 
Heights  were  measured  trigonometrically  from  bases  at  sea. 

MEDICAL  DEPARTMENT,  UNITED  STATES  ARMY  (MED.  DEPT.  U.  S.  A). 

Nearly  all  heights  given  under  this  authority  were  determined  baro- 
metrically. 

MEXICAN  BOITVDARY  SURVEY. 

Elevations  were  determined  barometrically. 

MULLAN,   CAPT.  JOHN. 

**  Explorations  for  a  Wagon  Eoad  from  Walla  Walla  to  Fort  Benton,'* 
1802. 
'  All  heights  were  determined  barometrically. 
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NEW  YORK  STATE  SURVEY. 

Tbese  results  are  from  refined  trigonometric  work. 

NICOLAY. 

"  Explorations  in  the  Upper  Mississippi  Region,"  1836  to  1840. 
All  determinations  were  barometric. 

PACIFIC  RAILROAD  REPORTS   (P.  R.  R.  REPORTS). 

Under  this  authority  is  included  all  work  done  by  the  War  Depart- 
ment, between  1850  and  1855,  for  the  purpose  of  finding  a  practicable 
railroad  route  from  the  Missouri  River  to  the  Pacific. 

All  the  work  is  barometric,  and,  taken  as  a  whole,  is  poor,  owing 
mainly  to  the  fact  that,  practically,  there  was  no  barometric  base  sta- 
tion. The  hypsometric  work  of  the  exi>edition  near  the  northern  bound- 
ary, under  Governor  Stevens,  was  particularly  bad.  These  remarks 
concerning  the  quality  of  the  work  apply  equally  well  to  all  the  earlier 
expeditions  to  the  West,  owing,  doubtless,  to  the  same  cause. 

PARRY,   PROF.  C.   C. 

Elevations  were  barometrically  determined. 

PETERMANN,  DR.  A. 

Elevations  were  taken  from  his  map  of  the  United  States. 

POWELL,  MAJ.  J.  W. 

To  this  authority  is  credited  the  hypsometric  work  of  the  United 
States  Geological  and  Geographical  Survey  of  the  Rocky  Mountain  Re- 
gion. 

PRELIMINARY  RAILROAD  LEVELS   (PRE.  R.  R.  LEVELS). 

These  are  distinguished  from  other  railroad  levels,  because,  as  a  mle^ 
the  preliminary  levels  are  of  a  far  less  degree  of  accuracy;  the  results 
can  therefore  be  accepted  only  with  caution. 

RAILROADS. 

Elevations  determined  by  railroad  levels  are  credited  to  the  roads  by 
which  they  were  furnished.  On  page  —  et  scq.  will  be  found  a  list  of 
these  railroads,  with  the  abbreviations  used  for  them,  arranged  alpha- 
betically in  the  order  of  the  abbreviations.  The  height  given  is  that  of 
the  tmck  at  the  station.  In  cases  where  two  or  more  railroads  meet  or 
cross  at  tbe  same  point  on  the  same  grade,  the  elevation  by  only  one  of 
them,  and  that  the  best  known  or  best  determined  road,  is  given.  The 
collection  and  adjustment  of  these  levels  has  formed  by  far  the  greatei* 
part  of  the  work  of  this  compilation. 

The  profiles  of  most  of  the  roads  west  of  the  Mississippi  were  col- 
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lected  aud  published  in  "Lists  of  Eievatious,''  4th  editiou,  in  1877, 
Since  that  time,  circamstances  have  conspired  to  assist  me  greatly  in 
the  collection  of  this  material  in  all  parts  of  the  country.  In  1880,  while 
I  was  connected  with  the  Census  OflBce,  the  late  Chief  Signal  Officer,  Gen- 
eral A.  J.  Myer,  courteously  placed  at  the  disposal  of  that  office  copies 
of  all  the  material  of  this  kind  which  had  been  collected  by  the  Signal 
OflBce.  Further,  in  the  railroad  schedule  of  census  was  inserted  a  re- 
quest for  an  abstract  of  the  profile  of  each  road.  TJiis  request  was 
acceded  to  in  all  cases  when  possible,  and  through  this  means  a  great 
number  of  profiles  from  the  most  recent  levels  were  received.  Through 
the  courtesy  of  the  Census  Office  I  have  been  permitted  to  use  them  in 
the  present  publication.  Moreover,  I  have  received  within  the  past 
year  profiles  of  a  number  of  the  most  important  roads  in  the  country, 
which  close  up  gaps  in  connections,  and  establish  strong  connecting 
links  in  chains  of  levels.  In  addition  to  the  above,  there  were  in  print, 
principally  in  the  reports  of  State  geological  surveys,  a  largo  number 
of  profiles.  Those  of  New  Hampshire  have  been  adjusted  admirably 
and  published  in  the  report  of  the  State  .Geological  Survey.  The  same 
is  the  case  with  the  large  and  complex  system  of  reuusylvania.  The 
collection  of  profiles  of  this  is  exceptionally  complete  and  admirably 
adjusted,  and  renders  the  portion  of  the  Dictionary  relating  to  this  State 
by  far  the  fullest  and  most  satisfactory.  The  Geological  Survey  of  New 
Jersey  has  published  profiles  of  many  of  the  roads  of  that  State.  The 
profiles  of  most  of  the  roads  of  Virginia  and  West  Virginia  have  been 
published  by  Maj.  Jed.  Hotchkiss,  in  his  "  Summary  of  Virginia^  and 
the  **  Virginias.''  Profiles  of  most  of  the  North  Carolina  roads  have  been 
published  in  the  report  of  the  State  Geological  Survey  by  Prof.  W.  C. 
Kerr;  many  of  those  of  Alabama  in  the  reports  of  Prof.  E.  A.  Smith; 
of  Ohio,  in  the  State  Geological  Survey  reports;  of  Indiana,  in  the  re- 
IKnts  of  the  Bureau  of  Statistics  and  Geology;  of  Wisconsin,  Minne- 
BOtsky  and  Iowa,  in  the  reports  of  the  geological  surveys  of  those  States. 
In  this  connection  I  desire  to  express  my  obligations  to  Prof.  Warren 
Uphami  of  the  geological  and  natural  history  survey  of  Minnesota, 
for  his  kind  co-operation  in  the  collection  and  adjustment  of  the  railroad 
material  in  his  State. 

Much  interest  in  this  work  has  been  manifested  by  railroad  engineers, 
many  of  whom  have  contributed  liberally  of  their  time  for  the  correction 
and  proper  connection  of  the  profiles  of  their  roads  or  systems  of  roads. 
Among  them  I  should  mention  Mr.  H.  V.  Hinckley,  assistant  engineer 
A.J  T.  and  S.  F.  B.  B.,  who  has,  at  great  expenditure  of  time  and  labor, 
prepared  a  correct  profile  of  his  road^  with  its  numerous  branches;  Mr. 
Ctoorge  H.  Nettleton,  president  of  the  system  of  roads  in  southeastern 
Kansas;  S.  8.  Montague,  chief  engineer  of  the  Central  Pacific  system; 
and  Mr.  Qeorge  Nealley,  formerly  assistant  engineer  on  the  Union  Pacific 
BaUroadi  to  whom  I  am  indebted,  in  addition  to  other  favors,  for  a  cor- 
rect profile  of  the  Union  Pacific  Bailroad. 
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While  a  great  degree  of  success  has  attended  my  efforts  for  obtaining 
railroad  profiles,  there  are  still  remaining  a  large  number  of  roads,  some 
of  them  of  great  importance,  which  have  thus  far  failed  to  respond, 
owing  in  moQt  cases  to  the  fact  that  their  records  of  levels  have  been 
destroyed. 

The  adjustment  of  these  levels  has  been  a  most  perplexing  task.  The 
errors  in  the  compilation  of  the  profiles  themselves,  aud  the  uncertain- 
ties in  the  connections  and  crossings  of  dijQferent  roads,  together  with  the 
legitimate  erro^  of  leveling,  conspire  to  make  this  work  of  adjustment 
one  of  the  most  difficult  and  uusatisfactory  undertakings  imaginable.  I 
cannot  claim  that  the  result  is  by  any  means  what  could  be  desired,  but 
I  believe  that,  with  the  material  and  resources  at  hand,  fairly  good 
results  have  been  obtained.  The  work  of  the  United  States  Lake  Sur- 
vey in  determining  Ihe  heights  of  the  Great  Lakes,  and  of  the  Missis- 
sippi Eiver  Commission  in  determining  the  elevation  of  i>oints  along^ 
the  Mississippi  Eiver,  and  of  the  transcontinental  levels  of  the  Coast 
and  Geodetic  Survey,  have  been  accepted  as  starting-points. 

The  adjustment  of  the  railroad  levels  of  New  Hampshire  and  of  Penn- 
sylvania has  also  been  accepted,  after  subjecting  it  to  tests  for  accuracy. 
The  adjustment  of  railroad  levels  by  Mr.  James  T.  Ganliner,  the  result<s 
of  which  were  published  in  the  annual  report  of  the  United  States 
Geological  Survey  of  the  Territories  for  1873,  was  examined  critically 
in  the  light  of  the  determinations  of  heights  made  by  the  Coast  and 
Lake  Surveys,  of  the  Mississippi  River  Commission,  and  the  more  recent 
and  presumably  more  correct  profiles  received  since  the  time  of  Mr. 
Gardiner's  work.  The  changes  in  the  heights  of  the  Great  Lakes, 
amounting  to  7  feet  (lower)  in  the  cases  of  Michigan,  Huron,  and  Superior^ 
necessitated  considerable  changes  in  the  Statesof  Michigan,  Wisconsin, 
and  Minnesota,  and  the  Territory  of  Dakota.  The  levels  of  the  Missis- 
sippi Eiver  Commission  lowered  Cairo  12  feet,  and  the  Saint  Louis 
Directrix  15  feet.  These  corrections  were  even  more  wide-spread  in 
their  rescdts.  They  induced  changes  throughout  the  whole  of  that 
portion  of  the  country  west  of  the  Mississippi  Eiver  as  Hblt  as  the  Rocky 
Mountains.  Eastward  their  effect  was  felt  as  far  as  Indianapolis,  Ind., 
and  the  Falls  of  the  Ohio.  Aside  fix)m  these  changes  in  Mr.  Gardiner's 
adjustment,  his  work  has  borne  the  tests  admirably,  and  the  restdts, 
with  perhaps  slight  modification  in  certain  cases,  have  been  accepted 
and  used  for  further  adjustment. 

It  has  been  suggested  that  the  method  of  least  squares  might  be  used 
to  ad^-antage  in  the  adjustment  of  this  material.  This  method  does  not 
seem  to  me  to  be  at  all  applicable  to  the  class  of  errors  here  encountered. 
These  are,  in  the  main,  what  may  be  classed  as  abnormal  errors,  due, 
not  to  want  of  accuracy  of  observations,  but  to  mistakes,  blunders,  and 
uncertainties,  a  class  of  errors  from  which  the  method  of  least  squares 
would  deduce  only  false  results. 
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RAYNOLDS,  CAPT.  W.  F. 

I 

Under  this  authority  are  given  the  hypsometric  results  of  the  expe- 
dition of  Captain  Eaynolds  to  the  country  about  the  sources  of  the 
Snake  and  Missouri  Sivers  in  1860-'61. 

All  the  work  is  barometric. 

RUFFNER. 

"  Beconnaissance  in  the  Ute  Country,"  1873.  , 

All  determinations  are  barometric. 

SIMPSON,  OAPT.  J.  H. 

^^Beconnaissance  in  Xavajo  Country,"  1849  [Thirty-first  Congress, 
first  session,  Senate  Doc.  6.] ;  and  ^<  Explorations  in  the  Great  Basin  of 
Utah,"  1869,  published  in  1876. 

All  determinations  are  barometric. 

SMITHSONIAN  INSTITUTION. 

Most,  if  not  all,  of  these  elevations  have  been  determined  by  barometer. 

STUART,  GRANVILLE. 

All  determinations  are  barometric. 

TONER,  DR.  J.  M. 

Under  this  authority  are  given  all  heights  taken  from  his  ^^Dictionary 
of  Elevations." 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (U.  S.  C.  AND  G.  S.). 

Heights  have  been  determined  by  the  most  refined  geodetic  methods. 

UNITED  STATES  ENGINEER  CORPS  (U.  S.  ENGR.  CORPS), 

The  figures  given  under  this  authority  are  the  results  of  exact  levels* 

UNITED   STATES   GEOLOGICAL   AND   GEOGRAPHICAL   SURVEY  OF  THE 

ROCKY  MOUNTAIN  REGION. 

All,  or  practically  all,  heights  were  determined  by  barometer. 

UNITED  STATES  LAKE  SURVEY. 

These  results  are  from  exact  levels  or  refined  trigonometric  work. 

UNITED  STATES   SIGNAL   OFFICE. 

The  character  of  these  determinations  was  misstated  in  "Lists  of 
Elevations,  4th  Edition,^  published  in  1877.  In  nearly  all  cases  these 
elevations  were  determined  from  railway  levels  and  from  levels  from 
railway  bench-marks.  They  were  determined  by  barometer  only  in  cases 
where  exact  methods  could  not  be  employed. 
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WALLEN. 

<'  Explorations  for  a  Wagon  Boad  Arom  the  Dalles  of  the  Colambia  to 
Great  Salt  Lake,  via  Harney's  Lake." 
All  determinations  are  barometric. 

WATER-POWEE  OF  MAINE. 

Most  of  the  heights  were  obtained  by  level. 

WHEELEB,  OAPT.  aEOBGE  H. 

To  this  authority  are  credited  all  elevations  determined  by  the  United 
States  Geographical  Surveys  West  of  the  100th  Meridian. 

Nearly  all  the  work  is  barometric  or  trigonometric,  depending  apon 
barometric  bases. 

WHITNEY,  PBOF.  J.  D. 

Under  this  authority  are  given  elevations  determined  by  the  Geolog- 
ical Survey  of  the  State  of  Galiforniay  and  the  "  Geological  and  Topo> 
graphical  Eeconnaissance  of  the  South  Park,  Colorado.^' 

All  heights  are  barometrically  determined. 

'    WILKES,  OAPT.  OHABLES. 

"  Voyage  of  Exploration  to  the  Pacific." 

WILLIAMSON. 

Elevations  are  all  barometrically  determined. 
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ABBREVIATIONS  OP  NAMES  OF  RAIIiROADS,   GIVEN  AS 

AUTHORITIES. 

Adir.  R.R Adirondack  Railroad. 

A.  C.  E.  R. Alabama  Central  Railroad. 

A.  dt  D.  R.  R Adrian  and  Detroit  Railroad. 

A  dc  F.  B.  V.  R.  R Atlantic  and  French  Broad  Valley  Railroad. 

Ala.  G.  S.  R.  R Alabama  Great  Sontheru  Railroad. 

A  dk  G.  W.  R.  R Atlantic  and  Great  Western  Railroad. 

A,  G.  &  W.  I.  T.  R.  R.  .Atlantic,  Gulf  and  West  India  Transit  Railroad. 

A  dk  L.  R.  R Albany  and  Lebanon  Railroad. 

A.,  M  &  O.  R.  R Atlantic,  Mississippi  and  Ohio  Railroad. 

A  &  N.  R.  R Atchison  and  Nebraska  Railroad. 

A  d&  N.  r.  R.  R Atlantic  and  North  Carolina  Railroad. 

A  &  P.  R.  R Atlantic  and  Pacific  Railroad. 

Ash.  4&  P.  R.  R Ashtabula  and  Pittsburgh  Railroad. 

A  d&  R.  A.  L.  R.  R Atlanta  and  Richmond  Air  Line  Railroad. 

A.  &  S.  R.  R Albany  and  Susquehanna  Railroad. 

A  4&  St.  L.  R.  R Atlantic  and  St.  Lawrence  Railroad. 

A.y  T.  &.  8.  F.  R.  R Atchison,  Topeka  and  Santa  F6  Railroad. 

A.  V.  R.  R Allegheny  Valley  liailroad. 

A  d&  W.  P.  R.  R Atlantic  and  West  Point  Railroad. 

B.R.  R Barclay  Railroad. 

B.  dc  A.  R.  R Brunswick  and  Albany  Railroad.  • 

Boston  6c  Albany  R.  R.Boston  and  Albany  Railroad. 

Bed.  dc  Bridge.  R.  R..  .Bedford  and  Bridgejtort  Railroad. 
Best. y Con. &  Mont.  R. R.Boston,  Concord  and  Montreal  Railroad. 

B.,  C.  &;  P.  R.  R Buffalo,  Corry  and  Pittsburgh  Railroad. 

B.,  C.R.  &  N.  R.R Burlington,  Cedar  Rapids  and  Northern  Railroad. 

B.  d&  E.  R.  R Belleville  and  Eldorado  Railroad. 

B.  E.  Valley  R.  R Bald  Eagle  Valley  Railroad. 

B.  G.  R.  R BeirsGap  Railroad. 

B.  dk  H.  R.  R Baltimore  and  Hanover  Railroad. 

B.  d&  M.  R.  R.  R Burlington  and  Missouri  River  Railroad. 

B.  dk  N.  R.  R Burlington  and  Northwestern  Railroad. 

Bost.  dt  N.  T.  R.  R. . . .  Boston  and  New  York  Railroad. 

B.,  N.  Y.  dr  P.  R.  R... .Boston,  New  York  and  Philadelphia  Railroad. 

B.  d&  O.  R.  R Baltimore  and  Ohio  Railroad. 

B.  &  P.  R.  R Baltimore  and  Potomac  Railroad. 

Bost.  &.  Prov.  R.  R...  .Boston  and  Providence  Railroad. 

B.,  P.  dk  C.  R.  R. Baltimore,  Pittsburgh  and  Chicago  Railroad. 

B.  &  S.  R.  R Burlington  and  Southwestern!  Railroad. 

B.  d&S.  111.  R.  R Belleville  and  Southeni  Illinois  Railroad. 

B.  dc  8.  S.  R.  R Bellefont  and  Snow  Shoo  Railroad. 

B.  dt^  8.  W.  R.  R. Bellaire  and  South  Western  Railroad. 

Buflf.  d;  S.  W.  R.  R.  ..  .Buffalo  and  South  Western  Railroad. 

B.  V.  R.  R Buffalo  Valley  Railroad. 

Cent.  R.  R Central  Railroail  (Ga.). 

Chat.  R.  R Chateaugay  Railroad. 
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Camden  &.  A.  K.  K Camden  and  Amboy  Railroad. 

C.  &.  A.  R.  K Chicago  and  Alton  Railroad. 

C.  B.  &  Q.  R.  E Chicago,  Burlington  and  Qnincy  Railroad. 

C.  C.  R.  R Colorado  Central  Railroad. 

Car.  C.  R.  R Carolina  Central  Railroad. 

Charlotte,  C.  &  A.  R.  R.Charlotte,  Columbia  and  Augusta  Railroad. 
Coming,  C.  &  A.  R.  R  .Coming,  Cowanesque  and  Antrim  Railroad. 

C,  C,  C.  &  I.  R.  R Cleveland,  Columbus,  Cincinnati  and  ludianapoliB  Railroad. 

C.  C.  <&  De  R.  R.  R Cazenovia,  Caoastota  and  De  Ruyter  Railroad. 

C.  D.  &  C.  G.  T.  J.  R.R.Chicago,  Detroit  and  Canada  Grand  Trunk  Junction  Railroad. 

C.  &.  E.  111.  R.  R Chicago  and  Eastern  Illinois  Railroad. 

C.  &  F.  R.  R Catasauqua  and  Fogelsville  Railroad. 

C.  F.  &,  M.  R.  R Cedar  Falls  and  Minnesota  Railroad. 

C.  &  G.  R.  R Columbia  and  Greenville  Railroad. 

C.  G.  ^S.  L.  R.  R Cape  Girardeau  and  State  Lino  ltoiln>ad. 

C.  &  G.  T.  R.  R..., Chicago  and  Grand  Trunk  Railroad. 

C.  H.  &,  D.  R.  R Cincinnati,  Hamilton  and  Dayton  Railroad. 

C.  &  H.  V.  R.  R Columbus  and  Hocking  Valley  Railroad. 

Cent.  Iowa  R.  R Central  Iowa  Railroad. 

C.  &  I.  R.  R Chicago  and  Iowa  Railroad. 

C,  I.,  St.  L.  &  C.  R.  R  .Cincinnati,  Indianapolis,  Saint  Louis  and  Chicago  Railroad. 

C.  &  L.  N.  G.  R.  R Chester  and  Lenoir  Narrow  Guage  Iv^iilroad. 

C.  &  M.  L.  S.  R.  R Chicago  and  Michigan  Lake  Shore  Railroad. 

C.  M.  &  St.  P.  R.  R 41-hicago,  Milwaukee  and  Saint  Paul  Railroad. 

C,  Mt.  V.  &  D.R.  R Cleveland,  Mount  Vernon  and  Delaware  Railroad. 

C.  N.  R.  R Cincinnati  Northern  Railroad. 

C.  &  N.  W.  R.  R Chicago  and  North  Western  Railroad. 

C.  N.  O.  &T.P.  R.  R Cincinnati,  New  Orleans  and  Texas  Pacific  Railroad. 

C.  &  O.  R.  R Chesapeake  and  Ohio  Railroad. 

Cal.P.  R.  R California  Pacitic  Railroad. 

C.  P.  R.  R Central  Pacific  Railroad. 

Cin.  &  P.  R.  R Cincinnati  and  Portsmouth  Railroad. 

Conn.  &  Pass.  R.  R Connecticut  and  Passnnipsic  Railroad. 

Clevo.  &  P.  R.  R Cleveland  and  Pittsburgh  Railroad. 

C.  &  P.  D.  R.  R Columbia  and  Port  Deposit  Railroad. 

C.  &.  R.  R.  R Columbus  and  Rome  Railroad. 

Conn.  River  R.R Connecticut  River  Railroad. 

C.  R.  &  Ft.  W.  R.  R Cincinnati,  Richmoml  and  Fort  Wayne  Railroad. 

C,  R.  I.  &  P.  R.  R Chicago,  Rock  Island  and  Pacific  Railroad. 

C.  S.  R.  R Cincinnati  Southern  Railroad. 

C.  &  S.  R.  R Cayuga  and  Susquehanna  Railroml. 

C.  &  St.  L.  R.  R Cairo  and  Saint  Louis  Railroad. 

C,  St.  P.,  M.  «&  O.  R.  R.Chicago,  Saint  Paul,  Minneai>olis  and  Omaha  Railroad. 

C,  T.  V.  &  W.  R.  R Cleveland,  Tuscarawas  Valley  and  Wheeling  Railroad. 

C.  &  V.  R.  R Cairo  and  Vincennes  Railroad. 

Cent.  Vt.  R.  R Central  Vermont  Railroad. 

Conn.  Western  R.  R Connecticut  Western  Railroad. 

C.  &  W.  R.  R Catawissa  and  Williamsport  Railroad. 

C, W.  &  M.  R.  R Cincinnati,  Wabash  and  Michigan  Railroad. 

C.  4&Z.  R.  R Cincinnati  and  Zanesville  Railroad. 

D.  R.R Delaware  Railroad. 

D.,  A.  V.  4&  P.  R.  R Dunkirk,  Allegheny  Valley  and  Pittsburgh  Railroad. 

D.  «fc  B.  C.  R.  R Detroit  and  Bay  City  Railroad. 

D.  &  B.  V.  R.  R Denver  and  Boulder  Valley  Railroad. 

D.  &  D.  R.  R Dorchester  and  Delawa^*e  Railroad. 
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D.,  G.,  H.^M.  R.  E... Detroit,  Grand  Haven  and  Milwaukee  Railroad. 

D.,  H.  dk  W.  R.  R Danyille,  Hazel  ton  and  Western  Railroad. 

D.,  L.  &  N.  R.  R Detroit,  Lansing  and  Northern  Railroad. 

Del.,  L.  &,  W.  R.  R Delaware,  Lackawanna  and  Western  Railroad. 

D.  M.  &  Ft.  D.  R.  R Des  Moines  and  Fort  Dodge  Railroad. 

D.,  If.  Sl  M.  R.R Detroit,  Mackinac  and  Marquette  Railroad. 

D.  If .  &  N.  W.  R.  R Des  Moines  and  North  Western  Railroad. 

D.  P.  R.  R. Denver  Pacific  Railroad. 

D.  AIL  Canal Delaware  and  Raritan  Canal. 

D.  &>  R.  G.  R.  R  ••• Denver  and  Rio  Grande  Railroad. 

D.R.  V.  R.R Duck  River  Valley  Railroad. 

D.  &.  8.  E.  R.  R Dayton  and  South  Eastern  Railroad. 

D.  &  S.  P.  R.  R Denver  and  South  Park  Railroad. 

'D.Sc  St.  P.  R.  R Davenport  and  Saint  Paul  Railroad. 

D.  dt  S.  W.  R.  R Danville  and  South  Western  Railroad. 

£.  A.  L.  R.  R Elberton  Air  Line  Railroad. 

£.  Broadtop  R.  R East  Broadtop  Railroad. 

E.  B.  &  W.  R.  R East  Brandy  wine  and  Waynesburg  Railroad. 

E.dcC. R.R Ebensburg  and  Cresson  Railroad. 

E.,H.  &  N.R.R Evansville,  Henderson  and  Nashville  Railroad. 

£.  L.,  dc^  B.  S.  R.  R Elizabethtown,  Lexington  and  Big  Sandy  Railroad. 

£.  L.  dk;  R.  R.  R.  R East  Line  and  Red  River  Railroad. 

£.  M.  R.  R East  Mahanoy  Railroad. 

European  &,  N.  A.  R.  R. European  and  North  American  Railroad. 

£.  Pa.  R.  R East  Pennsylvania  Railroad. 

£.  &;  P.  R.  R Erie  and  Pittsburgh  Railroad. 

Eureka  &  P.  R.  R Eureka  and  Palisade  Railroad. 

Eel  R.  R  R.... Eel  River  Railroad. 

E.S.R.R ...Eastern  Shore  Railroad. 

£.  dt  T.  H.  R.  R Evansville  and  Terre  Haute  Railroad. 

£.,  T.  H.  dt  C.  R.  R Evansville,  Terre  Haute  and  Chicago  Railroad. 

E.  T.,  V.  &  G.  R.  R East  Tennessee,  Virginia  and  Georgia  Railroad. 

Ft.  D.  dE;  Ft.  R.  R.  R  ....Fort  Dodge  and  Fort  Ridgeloy  Railroad. 

F.,  J.  dt  G.  R.  R Fonda,  Johnstown  and  Gloversville  Railroad. 

F.  &  N.  Y.  R.  R Freehold  and  New  York  Railroad. 

F.,  O.  &  C.  R.  R Fredericksburg,  Orange  and  Charlottesville  Railroad. 

Ft.  M.  d&  N.  W.  R.  R ..  ..Fort  Madison  and  North  Western  Railroad. 

Ft.  8.,  8.  E.  &  M.  R.  R . .  Fort  Scott,  South  Eastern  and  Memphis  Railroad. 

Ft.  W.,  J. dk  8.  R. R  ....Fort  Wayne,  Jackson  and  Saginaw  Railroad. 

Ga.R.R Georgia  Railroad. 

O.B.R.  R Green  Bay  Railroad. 

G.,  B.  &  C.  R.  R Golden,  Boulder  and  Caribou  Railroa<l. 

G.  B.  ^  Minn.  R.  R Green  Bay  and  Minnesota  Railroad. 

G.,C.dE;&F.R.R Gulf,  Colorado  and  Santa  F^  Railroad. 

G,  H.  dk  8.  A.  R.  R Galveston,  Harrisburg  and  San  Antonio  Railroad. 

G.»  I.  &  8.  R.  R Geneva,  Ithaca  and  Say  re  Railroad. 

G.,  L.  d&  8.  J.  R.  R Georgetown,  Leadville  and  San  Juan  Railroad. 

G.  E.  A  Ind.  R.  R Grand  Rapids  and  Indiana  Railroad. 

G.  R.  V.  R.  R Grand  River  Valley  Railroad. 

G.  A  8.  P.  R.  R Golden  and  South  Platte  Railroad. 

G.,  W.  T.  dt  P.  R.  R . ..Gulf,  Western  Texas  and  Pacific  Railroad. 

H.  dt  B.  T.  R.  E Huntington  and  Broad  Top  Railroad. 

H.  A  C.  M.  R.  E Hannibal  and  Central  Missouri  Railroad. 

EL  &N.  R.  R Hannibal  and  Naples  Railroad. 

EL,  P.  &  F.  B.  B Hartford,  Providence  and  Fishkill  Railroad. 


20  ALTITUDES   IN   THE    UNITED    STATES.  [bull-Bl 

H.  &  St.  J.  R.  R Hannibal  and  Saint  Joseph  Railroad. 

H.  &  T.  C.  R.  R Houston  and  Texas  Central  Railroad. 

I.,  B.  &  W.  R.  R Indiana,  Blooniington  and  Western  Railroad. 

HI.  Cent.  R.  R Illinois  Central  Railroad. 

I.,  D.  &,  S.  R.  R Indianapolis,  Decatur  and  Springfield  Railroad. 

I.  &.  G.  N.  R.  R International  and  Great  Northern  Railroad. 

Inds.  &.  La  F.  R.  R Indianapolis  and  La  Fayette  Railroad. 

111.  &  St.  L.  R.  R Illinois  and  Saint  Louis  Railroad. 

Inds.  &.  y.  R.R Indianapolis  and  Viucenncs  Railroad. 

J.  &.  B.  R.  R Junction  and  Breakwater  Railroad. 

J.  C.  &.  Ft.  K.  R.  R Junction  City  and  Fort  Kearney  Railroad. 

J.,  L.  &  S.  R.  R Jackson,  Lansing  and  Saginaw  Railroad. 

J.,  M.  &,  I.  R.  R JeffersouviUe,  Madison  and  Indianapolis  Railroad. 

J.  &  N.  Ind.  R.  R Joliet  and  Northern  Indiana  Railroad. 

J.  R.  &.  K.  Canal James  River  and  Kanawha  Canal. 

J.  S.  £.  R.  R Jacksonville  South  Eastern  Railroad. 

J.  S.,  P.  C.  d&  B.  R.  R Jersey  Shore,  Pine  Creek  and  Buffalo  Railroad. 

K.  C.  R.  R Kansas  Central  Railroad. 

K.  C,  Ft.  S.  dc^  G.  R.  R  . . Kansas  City,  Fort  Scott  and  Gulf  Railroad. 

K.  C, L.  &  S.  R.  R  ....Kansas  City,  Lawrence  and  Southern  Railroad. 

K.  C,  St.  J.  &. C.  B.  R.  R.Kansas  City,  Siiint  Joseph  and  Council  Bluffs  Railroad. 

K.  &.  N.  W.  R.  R Keokuk  and  North  Western  Railroad. 

K.  P.  R.  R Kansas  Pacific  Railroad. 

K.  &  S.  H.  R.  R Kalamazoo  and  South  Haven  Railroad. 

K.  U.  R.  R Kentucky  Union  Railroad. 

L.  R.  R Lackawanna  Railroad. 

L.  &.  A.  R.  R Lowell  and  Andover  Railroad. 

L.  A.  &  I.  R.  R Los  Angeles  and  Independent  Railroad. 

L.  B.  R.  R Lawrenceville  Branch  Railroad. 

L.,  C.  &  L.  R.  R Louisville,  Cincinnati  and  Lexington  Railroad. 

L.  C.  &  S.  C.  R.  R Lewisburg  Center  and  Spruce  Creek  Railroad. 

L.  E.  &  W.  R.  R Lake  Erie  and  Western  Railroad. 

L.  &  L.  R.  R Lehigh  and  Lackawanna  Railroad. 

L.  &M,  R.  R.  R Louisville  and  Missouri  River  Railroad. 

L.,  N.  A.  &  C.  R.  R Louisville,  New  Albany  and  Chicago  Railroad. 

L.,  N.,  S.  d&N.  A.  R.  R.Louisville,  Nashville,  South  and  North  Alabama  Railroad. 

L.  &  Q.  R.  R Lancaster  and  Quarry ville  Railroad. 

L.  R.  &  Ft.  S.  R.R... .Little  Rock  and  Fort  Smith  Railroad. 

L.  R.  V.  &  Ark.  R.  R Little  River  Valley  and  Arkansas  Railroad. 

L.  &  S.  R.  R Lehigh  and  Susquehanna  Railroad. 

L.  Schuyl.  R.  R Little  Schuylkill  Railroad. 

L.  S.  &  M.  R.  R.  R Lake  Superior  and  Mississippi  River  Railroad. 

L.  S.  &  M.  S.  R.  R Lake  Shore  and  Michigan  Southern  Railroad. 

L.  &  S.  V.  R.  R Longview  and  Sabine  Valley  Railroad. 

L.  dt  S.  W.  R.  R Lawrence  and  South  Western  Railroad. 

L.  &  T.  R.  R Lebanon  and  Tremont  Railroad. 

M.  R.  R Montrose  Railroad. 

Mt.  A.  R.  R Mont  Alto  Railroad. 

M.  &  A.  G.  T.  R.  R Mobile  and  Alabama  Grand  Trunk  Raiboad. 

M.  &  B.  R.  R Macon  and  Brunswick  Railroad. 

Me.  Cent.  R.  R Maine  Central  Railroad. 

Mass.  Cent.  R.  R Massachusetts  Central  Railroad. 

Mich.  A.  L.  R.  R Michigan  Air  Line  Railroad. 

Mich.  Cent.  R.  R Michigan  Central  Railroad. 

MillC.  Bi.  R Mill  Creek  Railroad. 
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Money  C.  R.R ....Mnli^y  Creek  Railroad. 

Memphis  dc  C.R.  R Memphis  and  Charleston  Railroad. 

M.^C.  R.R Marietta  and  Cincinnati  Railroad. 

M.  &  C.  Co.  R.  R Mifflin  and  Center  County  Kailioad. 

M.  C.  &;  8.  B.  R.  R Mauch  Chunk  and  Switch  Back  Railroad. 

M.  C.  &  T.  R.  R Mississippi  Central  and  Teunensee  Railroad. 

M.  &  D.  R.  R Mechanicsburg  and  Dillsburg  Railroad. 

M.  &  E.  R.  R Montgomery  and  Enfaula  Railroad. 

M.d&  G.  R.  R MillviHe  and  Glassboro'  Railroad. 

M.,  H.  A  O.  R.  R Marquette,  Houghton  and  Ontonagon  Railroad. 

M.  H.  &  S.  H.  R.  R... .Mine  Hill  and  Schuylkill  Haven  Railroad. 

M.  &.  I.  Canal Michigan  and  Hlinois  Canal. 

Mo.y  Iowa  dc  Neb.  R.  R.Missouri,  Iowa  and  Nebraska  Railroad. 

McK.  &,  B.  R.  R McKean  and  Buffalo  Railroad. 

M.,  K.  &,  C.  R.  R Memphis,  Kansas  and  Colorado  Railroad. 

Mo.,  Kans.  &  Tex.  R.  R.Missouri,  Kansas  and  Texas  Railroad. 

M.,  K.  A  T.  E.  R.  R.  ..Missouri,  Kansas  and  Texas  Extension  Railroad. 

Man.  dt Lawrence R.R.. Manchester  and  Lawrence  Railroad. 

M.  dc  L.  R.  R.  R Memphis  and  Little  Rock  Railroad. 

M..L.  8.  &  W.  R.  R Milwaukee,  Lake  Shore  and  Western  Railroad. 

Morgan's  L.  &  T.  R.  R.Morgan's  Louisiana  and  Texas  Railroad. 

Minn.  Mid.  R.  R Minnesota  Midland  Railroad. 

M.  dt  M.  R.  R Mobile  and  Montgomery  Railroad. 

Mil.  &  N.  R.  R.  R Milwaukee  and  Northern  Railroad. 

M.  dt  N.  G.  R.  R Marietta  and  North  Georgia  Railroad. 

Man.  &,  N.  Weare R.  R. .Manchester  and  North  Weare  Railroad. 

M.  ^  N.  W.  R.  R Mobile  and  North  Western  Railroad. 

M.  dt  O.  R.  R Mobile  and  Ohio  Railroad. 

M.  &.  P.  R.  R Marietta  and  Pittsburgh  Railroad. 

M.  R.R.R Mineral  Range  Railroad. 

M.  dk  8.  R.  R Mahanoy  and  Shamokin  Railroad. 

M.  d&  St.  L.  R.  R Minneapolis  and  Saint  Louis  Railroad. 

M.  A  W.  R.  R Macon  and  Western  Railroad. 

M.&W.R.R.R ..Montpelier  and  WeUs  River  Railroad. 

K.  Carolina  R.  R North  Carolina  Railroad. 

K.C.  R.  R Northern  Central  Railroad. 

^.  C.  dt  B.  y.  R.  R New  Castle  and  Beaver  Valley  Railroad. 

K.  C.  dc  F.  R.  R New  Castle  and  Franklin  Railroad. 

Kev.  Co.  N.  G.  R.  R Nevada  County  Narrow  Gnage  Railroad. 

N.  D.  d[^  C.  R.  R Newburgh,  Dutchess  and  Connecticut  Railroad* 

K.  E.  R.  R North  Eastern  Railroad. 

K.  £.  Pa.  R.R North  East  Pennsylvania  Railroad. 

N.  H.  &  Northam.  R.  R.New  Haven  and  Northampton  Railroad. 

N.  J.  C.  R.  R New  Jersey  Central  Railroad. 

N.  M.  &  8.  P.  R.  R New  Mexico  and  Southern  Pacific  Railroad. 

N.  dt  N.  R.  R Nashville  and  Northwestern  Railroad. 

N.  O.  M.  &  T.  R.  R New  Orleans,  Mobile  and  Texas  Railroad. 

N.  O.  &  N.  £.  R.R New  Orleans  and  North  Eastern  Railroad. 

N.  P.  R.  R Northern  Pacific  Railroad. 

N. Pa.  R.R North  Pennsylvania  Railroad. 

N.  Valley  R.  R Nesquehoning  Valley  Railroad. 

N.  dt  W.  R.  R Norfolk  and  Western  Railroad. 

N.  W.N. C. R.R North  Western  North  Carolina  Railroad. 

W.  W.  U.  R.  R North  Western  Union  Railroad. 

H.  Y.,  B.  &  M.  B.  R New  York,  Boston  and  Montreal  Railroad. 
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N.  Y.  C.  &  H.  R.  R.  R . .  .New  York  Central  and  Hudson  River  Railroad. 

K.  Y.  C.  &  N.  Ri  R New  York  City  and  Northern  Railroad. 

N.  Y.  &  H.  R.  R New  York  and  Harlem  Railroad. 

N.  Y.,.K.  <&  8i  k.  k Kew  York,  Kingston  and  Syraense  Railroad. 

N.  Y.,  L.  £.  &  W.  R.  R  . .New  York,  Lake  Erie  and  Western  Railroad. 

N.  Y.  &  N.  H.  R.  R New  York  and  New  Haven  Railroad. 

N. Y.,  N.  H.&  Htfd.  R.R  New  York,  New  Haven  and  Hartford  Railroad. 

N.  Y.  &  O.  M.  R.  R New  York  and  Oswego  Midland  Railroad. 

N.Y.,  Prov.&Bost.  R.R.New  York,  Providence  and  Bo«ton  Railroad. 

N.  Y.,  Pa.  <&  O.  R.  R New  York,  Pennsylvania  and  Ohio  Railroad. 

N.  Y. ,  R.  &  P.  R.  R Now  York,  Ridgeway  and  Petersburg  Railroad 

O.  &  £.  Canal Ohio  and  Erie  Canal. 

O.  &M.  R.  R Ohio  and  Mississippi  Railroad. 

O.,  N.  &  B.  H.  R.  R Omaha,  Niobrara  and  Black  Hills  Railroad 

O.  &.R.  y.  R.  R Omaha  and  Republican  Valley  Railroad. 

Oreg.  R.  R.  &  Nav.  Co  . .  Oregon  Railroad  and  Navigation  Company. 

O.  &  R.  R.  R Oswego  and  Rome  Railroad. 

Oregon  «&  Cal.  R.  R Oregon  and  California  Railroad. 

O.  &  8.  R.  R Oswego  and  Syracuse  Railroad. 

P.  R.  R Perkiomen  Railroad. 

Pa.  R.  R Pennsylvania  Railroad.     , 

Peters.  R.  R Petersburgh  Railroad. 

P.  A.  L.  R.  R Piedmont  Air  Line  Railroad. 

P.  B.  R.  R Peach  Bottom  Railroad. 

P.  &  B.  C.  R.  R Philadelphia  and  Baltimore  Central  Railroad. 

P.  &  C.  R.  R Pittsburgh  and  Counellsville  Railroad. 

P.,  C.  &  St.  L.  R.  R Pittsburgh,  Cincinnati  and  St.  Louis  Railroad. 

P.  &^  D.  R.  R Passaic  and  Delaware  Railroad. 

Pa.  &,  Del.  R.  R Pennsylvania  and  Delaware  Railroad. 

P.,  D.  &  £.  R.  R Peoria,  Decatur  and  Evansville  Railroad. 

P.  &  £.  R.  R Philadelphia  and  Erie  Railroad. 

Paducah  &  E.  R.  R Paducah  and  Elizabethtown  Railroad. 

P.,  Ft.  W.  4&  C.  R.  R.  .-Pittsburgh,  Fort  Wayne  and  Chicago  Railroad. 

P.,  G.  F.  <&  C.  R.  R Portsmouth,  Great  Falls  and.  Conway  Railroad. 

P.,  H.  4&  B.  R.  R Poughkeepsie,  Hartford  and  Boston  Railroad. 

P.  H.  &^  N.  W.  R.  R Port  Huron  and  Northwestern  Railroad. 

P.  &  K.  C.  R.  R Parker  and  Kansas  City  Railroad. 

P.,  K.  &  P.  R.  R Plymouth,  Kankakee  and  Pacific  Railroad. 

Port.  &  Ogden.  R.  R  .  ..Portland  aud  Ogdensburg  Railroad. 

Phil.  4&  N.  R.  R Philadelphia  and  Newtown  Railroad. 

P.&.  P. R. R '. Pennsylvania  and  Petroleum  Railroad. 

P.,  P.  &  J.  R.  R Peoria.  Pekin  and  Jacksonville  Railroad. 

P.R.R.  R Port  Royal  Railroad. 

Phil.  &  R.  R.  R Philadelphia  and  Reading  Railroad. 

P.  d&  R.  I.  R.  R Peoria  and  Rock  Island  Railroad. 

Prov.  6l  Spring.  R.  R. . .  Providence  aud  Springfield  Railroad. 

Phil.  4&  T.  R.  R Philadelphia  and  Trenton  Railroad. 

P.,  T.  d&  B.  R.  R Pittsburgh,  Titnsville  and  Buffalo  Raibx>ad. 

P.,  V.  d&  C,R.  R Pittsburgh,  Virginia  and  Charleston  Railroad. 

Prov.  A.  Worces.  R.  R  . .  Providence  and  Worcester  Railroad. 

P.,  W.  <&  B.  R.  R Philadelphia,  Wilmington  and  Baltimore  Railroad 

Prov.,  Warren  &  Bris- 
tol R.  R  Providence,  Warren  and  Bristol  Railroad. 

R.&'A.  R. R Richmond  and  Alleghany  Railroad. 

R.  &  A.  A.  L.  R.  R Raleigh  and  Augusta  Air  Line  Railroad. 
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B.&C. R. R Reading  and  Columbia  Railroad. 

Rome  d&  C.  R.  R Rome  and  Clinton  Railroad. 

R.  dc^  D.  R.R Richmond  and  Danville  Railroad. 

R.,  F.  &  P.  R.  R Richmond,  Fredericksbargh  and  Potomac  Railroad. 

R.  O.  R.  R Rio  Grande  Railroad. 

R.&  Q. R. R Raleigh  and  Gaston  Railroad. 

R.H.R.R Rich  Hill  Railroad. 

R., N.  &  P.  R.  R Rochester,  Nunda  and  Pennsylvania  Railroad. 

R.  &  P.  R.  R Richmond  and  Petersburgh  Ruilroa<l. 

R.  dc  S.  L.  R.  R Rochester  and  State  Line  Railroad. 

R.  dt  S.  R.  R Rensselaer  and  Saratoga  Railroad. 

R.  y.  &  B.  &  C.  R.R  ..  .Republican  Valley  and  Burlington  and  Colorado  Railroad. 

R.,  W.  &  O.  R.  R Rome,  Watertown  and  Ogdensburgh  Railroad. 

R.y  Y,  R.  &  C.  R.  R Richmond,  York  River  and  CheHai>eake  Railroad. 

8.R.R Salisbury  Railroad. 

S.  dr  A.  R.  R Sheuango  and  Allegheny  Railroad. 

Spring,  Athol  &  North- 
em  R.  R Spriugiiold,  Athol  and  Northern  Railroad. 

S.  B.  R.R Summit  Branch  Railroad. 

8.  &  B.  R.  R Syracuse  and  Biughamton  Railroa<l. 

S.  C.  R.  R Southern  Central  Railroad. 

S.  Carolina  R.  R South  Carolina  Railroad. 

8.  d& C.  R.  R Savannah  and  Charleston  Railroa<l. 

8.  C.  &  D.  R.  R Sioux  City  and  Dakota  Railroad. 

8.  C.  4&  J.  R.  R Short  Creek  and  JopI  in  Railroad.  ^ 

8.  C.  dt  P.  R.  R Sioux  City  and  Pacific  Railroad. 

8.  &  C.  V.  R.  R Syracuse  and  Chenango  Valley  Railroad. 

8.,  G.  &  C.  R.  R Syracuse,  Geneva  and  Corning  Railroad. 

St.  J.  <&.  D.  C.  R.  R Saint  Joseph  and  Denver  City  Railroad. 

8.  K.  &  W.  R.  R Southern  Kansas  and  Western  Railroad. 

S.  dc  L.  R.  R Snnbury  and  Lcwiston  Railroad. 

St.  L.,  I.  Mt.  &  S.  R.  R.  Saint  Louis,  Iron  Mountain  and  Southern  Railroa<l. 
St.  L.,  K.  C.  &  N.  R.  R  .Saint  Louis,  Kansas  City  and  Northern  Railroad. 

S.  L.  &  S.  R.  R State  Line  and  Sullivan  Railroad. 

St.  L.  &  S.  £.  R.  R Saint  Louis  and  South  Eastern  Railroad. 

St.  L.  dt  S.  F.  R.  R Saint  Louis  and  San  Frnucisco  Railroad. 

St.  L.,  S.  &  L.  li.  R.  R  .  .Saint  Louis,  Salem  and  Little  Rock  Railroa<l. 
St.  L.,  V.  &  T.  H.  R.  R . . Saint  Louis,  Vaudalia  and  Terre  Haute  Railroad. 

8.  &  M.  R.  R Savannah  and  Memphis  Railroad. 

8.  &M.  P.  R.  R Somerset  and  Mineral  Point  Railroad. 

8.  d&  N.  B.  R.  R Seliusgrovc  and  North  Branch  Railroad. 

8.  P.  R.  R Southern  Paci fie  Railroad. 

8.  &  P.  R.  R Sacramento  and  Placerville  Railroad. 

St.  P.  &  P.  R.  R Saint  Paul  and  Pacific  Railroiwl. 

St.  P.  d&  S.  C.  R.  R Saint  Paul  and  Sioux  City  Railroad. 

8.  P.,S.,&T.  F.  R.  R  ..Saint  Paul,  RtiUwater  and  Taylor's  Falls  Railroad. 

8.,  R.  &  D.  R.  R Selma,  Rome  and  Dalt-on  Railroa<l. 

8.  &>  R.  R.  R Seaboanl  and  Roanoke  Railroad. 

8.  dt  8.  R.  R Schuykill  and  Susciuchanna  Railroa<l. 

8.  &  S.  W.  R.  R Salina  and  South  Western  Railroad. 

8.W.R.R South  Western  Railroad. 

8.  W.  Pa.  R.  R South  West  Pennsylvania  Railroad. 

T.  C.  R.  R Texas  Central  Railroad. 

T.  &.  C.  R.  R Tyrone  and  Clearfield  Railroad. 

T.,  E.  &  &  L.  R.  R Tioga,  Elmira  and  State  Line  Railroad. 
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T.  H.  Sl  Inds.  R.  R Terre  Haute  and  Indianapolis  Railroad. 

T.  H.  d&  S.  R.  R Terre  Hante  and  Soatheastem  Railroad. 

T.  &  N.  O.  R.  R Texas  and  New  Orleans  Railroad. 

T,&,  P.  R.R Texas  and  Pacific  Railroad. 

T.  P.  &  W.  R.  R Toledo,  Peoria  and  Warsaw  Railroad. 

T.  W.  &  W.  R.  R Toledo,  Wabash  and  Western  Railroad. 

U.  &  B.  R.  R.  R Utica  and  Black  River  Railroad. 

U.C.R.  R Utah  Central  Railroad. 

U.,  C.  &  B.  R.  R Utica,  Clinton  and  Bingbamtou  Railroad. 

U.,  C.  &  S.  R.  R Utica,  Chenango  and  Susquehanna  Valley  Railroad. 

U.  &  D.  R.  R Ulster  and  Delaware  Railroad. 

U.,  I.  &  E.  R.  R Utica,  Ithaca  and  Elmira  Railroad. 

U.  &  N.  R.  R Utah  and  Northern  Railroad. 

U.  &  N.  F.  R.  R Ursina  and  North  Fork  Railroad. 

U.  P.  R.  R Union  Pacific  Railroad. 

U.  8.  R.  R Utah  Southern  Railroad. 

U.  &  T.  R.  R Union  and  Titusville  Railroad. 

U.  T.  Co.  R.  R r.. Union  Transit  Company  Railroad. 

U.  W.  R.  R Utah  Western  Railroad. 

y.  R.  R Valley  Railroad. 

Vt.  &,  Mass.  R.  R Vermont  and  Massachusetts  Railroad. 

v.,  M.,  T.  d&  O.  R.  R Vermont,  Massachusetts,  Troy  and  Greenfield  Railroad. 

V.  &  N.  R.  R Vicksburg  and  Nashville  Railroad. 

Vt.  Valley  R.  R  . . . . Vermont  Valley  Railroad. 

W.  R.  R Western  Railroad  (Ala.). 

W.  &  A.  R.  R Western  and  Atlantic  Railroad. 

W.  C.  R.  R West  Chester  Railroad. 

Wis.  Cent.  R.  R Wisconsin  Central  Railroad. 

W.  C.  d&  P.  R.  R West  Chester  and  Philadelphia  Railroad. 

W.C.,Va.M.&G.S.  R.R  Washington  City,  Virginia    Midland    and   Great  Soathem 

Railroad. 

W.  &  £.  R.  R Williamsport  and  Elmira  Railroad. 

W.&E.  Canal.. 
W.  J.  R.  R. ..... 

W.  N.  C.R.  R.. 

W.Md.R.R 

W.  &O.R.R... 


W.  &  O.  &  O.  C.  R.  R.  .Western  and  Oregon,  and  Oregon  Central  Railroad. 


W.  Pa.  R.  R  . .... 
W^.  <K  R.  R.  R . . . . 
W.,  St.  L.  &  P.  R. 

W.V.R.R 

Wi8.Val.R.R  ... 
Warwick  V.  R.  R 
W.  Va.  C.  &  P.  R 
W.&W.R.R... 

Yoagh.R.R 

Y.  Br. Pa.  R. ... 


Wabash  and  Erie  Canal. 

West  Jersey  Railroad. 

Western  North  Carolina  Railroad. 

Western  Maryland  Railroad. 

Washington  and  Ohio  Railroad. 


West  Pennsylvania  Railroad. 

Wilmington  and  Reading  Railroad. 

R Wabash,  Saint  Louis  and  Pacific  Railroad. 

Walkill  Valley  Railroad. 

Wisconsin  Valley  Railroad 

Warwick  Valley  Railroad. 

R.  ..West  Virginia  Central  and  Pittsburgh  Railroad. 

Wilmington  and  Western  Railroad. 

Youghiogheny  Railroad. 

York  Branch  Pennsylvania  Railroad. 
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Authority. 


Acrou 

Alexander  City , 

Alpine 

Aiube8on 

Aahly 

Atalla *. 

Athens 

Bangor 

Barclay 

Barton , 

Bateavillo 

Battles 

Beaver  Meadow 

Bellefontc 

Belleview 

Bibb  Mills 

Birmingham 

Blonnt  Springs 

Blue  Mountain 

Boligeo 

Boyle 

Brandon 

Brierfield 

Brocks 

Brownsboro' 

Brown's  Cut 

Bnmsville 

Cahabamines 

Calera 

Calvert 

Camp  Hill 

Carson  

Carthage  

Centerville,  west  bank  Cahaba,  opp . 

Chehaw 

Chestang    : 

Childcrsburgh 

Chinchilla 

Citronelle 

Clanton  

Clays  

Clear  Creek 

Clements 

Cleveland 

Coasada 

Cold  Creek 

Collinsville 

Columbiana  

Columbus 

Coopers 

Coosa  Station 

Cottondale  

Conrtland 

Coze's 

Creola 

Cto68  Plains .-. 

Cuba 

Cullman ■ 


Ma.G.8.R.R 

8.&M.U.K 

S.  K.  &■  D.  K.  K ...... . 

S.R.&D.R.R 

8.R.&D.  R.  R 

Ala.G.S.R.R 

L.N.S.&N.A.R.R.. 
L.N.S.&  N.A.R.R.. 

S.R.&D.R.R 

Memphis  &  C.  R.  R  .. 

M.&  E.R.R 

Ala.G.8.R.R 

M.  &■  O.  R.  R. ...... .. 

Meiiipbis  &,  C.  R.  R  .. 

A.  C.  R.  R 

8.R.&1).R.R 

Ala.G.S.R.R 

L.  N.  8.  &  N.  A.  R.  R  . 

S.R.&D.  R.  R 

Ala.G.8.R.R 

L.N.S.&N.A.R.R.. 

Ala.G.8.R.R 

S.R.&D.R.R 

L.N.8.&N.A.R.R. 
McmpbiH&  C.R.R  ., 

Ala.G.8.R.R 

8.R  &D.R.R 

L.N.S.&N.A.R.R.. 
L.N.8.&N.A.R.R.. 
M.&A.G.T.R.R.... 

8.&M.R.R 

M.&  A.G.T.R.R.... 

Ala.G.S.R.  R 

M.&  A.G.R.  R 

W.R.R.,<.f  Ala 

M.«fe  A.G.T.R.R.... 

8.R.«fcl).R.R 

M.&  O.R.  R 

M.&  O.R.R 

Ij.  N,  8.  «Sk  X,  A.  R.  R . . 

S.R.&D.R.R 

L.N.8.&  N.A.R.R. 

Ala.G.g.R.R 

M.&  A.G.T.  R.R.... 
L.N.8.&  N.A.R.R. 
M.&A.G.T.R.  R.... 

Ala.G.8.R.R 

8.R.&D.R.R 

>\  .  li.  R 

L.X.8.&  X.A.R.R.. 

S.R.&D.R.R 

Ala.G.S.R.R 

Memphis  &  CR.  R  ., 

S.R.&D.R.R 

M.&  A.G.T. R.R.... 

S.R.&D.R.R 

Ala.G.S.R.R  ....... 

L.N.8.&N.A.R.R.. 


Elevation. 


Feet. 
149 
742 
470 
702 
456 
G02 
707 
466 
509 
498 
280 
152 
136 
639 
160 
446 
596 
432 
791 
123 
522 
896 
388 
562 
631 
244 
182 
598 
500 
57 

7:« 

54 
176 
252 
252 

43 
416 
■  78 
317 
594 
193 
538 
419 

15 
183 

34 
738 
5% 
262 
456 
447 
273 
560 
373 

23 
697 
219 
800 
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Station. 


CnnDingham 

Currys 

Dadoville 

Deatsville 

Decatur 

Deer  Park 

Dickson 

Dixie 

Elkmont 

Elmore 

Epes 

Eafaula 

Eureka 

Eutaw 

Falkville 

Fitzpatrick's 

Flint 

Foots 

Fort  Deposit 

Fort  Payne 

Gardners' 

Gilmer 

Gold  Hill 

Goldsby 

Goodwater 

Greenpond 

Greenwood 

Griffiths' Mills 

Hampden 

Harpsville 

HarralPs  Cross-roads 

Harris 

HartselPs 

Hays  MiUs 

Helena 

HoUimauB 

Hulls 

Hnntsville 

Ironton 

Jackson 

Jackson's  Gap 

Jacksonville 

Jamison 

Jonesboro' 

Jones  Station 

Kellyton 

Kymulga 

Ladiga 

Larkinsvillo 

Lar>''s 

Leigh  ton , 

Leona 

Livingston 

Logan  

Lomax 

McCalla 

McDonald 

Madison 

Maplesville 

Marion 

Matthews 

Maxwell 

Midway 


Authority. 


•    M    •       •    •    •    •    < 


L.N.S.&N.A.R.R. 
S.  A.  &  D.  K.  S . ..... 

S.  &,  M.  R.  R.. 

L.N.S.&N.A.R.R. 
L.N.S.&N.A.R.R. 
M.  <&>  O.  R.  R. .... ... 

Memphis  &  C.  R.  R  . 

S.  R.  &,  D.  R.  R 

L.N.S.&N.A.R.R. 
L.N.S.&N.A.R.R. 
Ala.  G.  S.  R.  R ...... . 

M.  &>  L.  R.  R. ....... 

Ala.G.S.R.R 

Ala.G.S.R.R 

L.N.8.&N.A.R.R. 
M.  Si,  E.  R.  R. ...... . 

L.N.S.&N.A.R.R. 
L.N.8.&N.A.R.R. 

M.&M.R.R 

Ala.G.S.R.R 

S.  R.  Si,  D.  R.  R . . . . . . 

L.N.S.&N.A.R.R. 
S.  &  M.  R.  R 

aV»  v/*  XV*  Xv »•••••  »*«•• 

S.&  M.R.R.. 

Ala.G.S.R.R 

Ala.  G.  S. R.R.... . .. 

S.R.&D.R.R 

M.&A.G.T.R.R... 

Ala.G.S.R.R 

A.C.R.R 

L.N.S.&N.A.R.R. 
L.N.S.&N.A.R.R. 
L.N.S.&N.A.R.R. 
L.N.8.&N.A.R.R. 

Ala.G.S.R.R 

Ala.G.S.R.R 

Memphis  &.  C.  R.  R  . 
L.N.S.&N.A.R.M. 

M.C.&  T.R.R 

S.  &  M.  R.  R. ...... . 

S.R.&D.R.R 

L.N.S.&N.A.R.R. 
Ala.  G.  S>  R.  R ..... . 

A.t  \y»  MXa  Xv  •••...   a...   . 

S.  &>  M.  R.  R 

S.  R.  &>  D.  R.  R ..... . 

S.  R.  &  D.  R.  R . ..... 

Memphis  &,  C.  R.  R . 
L.N.8.&.N.A.R.R. 
Memphis  &  C.R.  R. 
M.&  A. G. T.R.R... 

Ala.  G.S.R.  R 

A.C.R.R  .......... 

L.N.S.&N.A.R.R. 

Ala.G.S.R.R 

L.N.S.&N.A.R.R. 
Memphis  &,  C.  R.  R. 

8.R.&D.R.R 

M.<&  A.G.T.R.R... 

M.&E.R.R 

Ala.  G.  8.  R.  R. ..... . 

M.&E.R.R 


Elev'Sk'tioB. 


JTeet 
438 
540 
755 
89A 
575 
148 
488 
2iS 
796 
1^7 
129 
200 
979 
189 
601 

566 
646 
5S0 
883 
342 
536 

m 

183 

867 

491 

691 

691 

180 

186 

192 

562 

671 

751 

398 

937 

141 

612 

660 

459 


6lra 
704 

m 

800 
426 

m 
m 

563 
54 
144 
134 
623 
4H5 
€83 

m 

X6 
25a 


176 
606 


(160) 


ALABAMA. 


2? 


Station. 


MilDer 

Miner  Station 

Mitchell  ...1 

Mobile 

"     Signal  Station 

MonteyalTo 

Montgomery 

<*  Signal  Station.... 

Morris 

Mountain  Creek 

Mount  Vernon 

Mnnford 

Nebo  Mount,  tunnel  at  grade. . 

'*  summit  of  mount 

Oak  Grove 

Olmstead 

Opelika 

Oxford 

Patona 

Peeples 

Pelnam 

Pensacola  Junction 

Phelan 

Pike  Road 

Plantcrsville 

Plateau 

Pollard 

Bandolph 


K 

(< 


Keid 

Scottsboro' 

Selma 

"    n.  e.  bank  Alabama  River 

Junction,  Western  R.  R . . 

crossing,  S.  R.  &  D.  R.  R  . 

Depot,  Broad  street 

crossing,  N.  O.  &.  S.  R.  R . . 

Sepnlca 

Shades  Creek 

Shelby  Springs 

Siluria 

Silver  Run 

Slade's 

Smallwood's 

Spring  Hill 

Springville 

Standiford 

Steel's 

Stevenson.... 

Stewart's 

Sturdevant 

Sunflower 

Sword's  Mills 

Talladpca ...... ............ ... 

Tannehill 

Taylor's 

Tensas 

Thompson's 

Three-Notch  Road 

Town  Creek 

Trinity 

TroBsville 

Tuscaloosa 


Authority. 

Elevation. 

Feet. 

L.N.S.&N.A.R.R 

8:{8 

A.,  v/.  rC.  xC.. ..••...••..  ...... 

119 

M.  oL £.  R.  R. ...... ...... .... 

252 

M.  &  O.  R.  R. ...... ...... .... 

G 

U.  S.  Signal  Office 

8.R.&I).R.R 

6U 

469 

L.N.S.&N.A.R.R 

162 

U.  S.  Signal  Office 

219 

L.N.S.&N.A.R.R 

406 

L.N.8.&N.A.R.R 

540 

M.&A.G.T.R.R 

49 

S.R.&D.R.R 

621 

M.&A.G.T.R.R 

330 

M.&  A.G.T.R.R 

449 

M.&E.R.R 

226 

Ala.G.  S.R.  R 

288 

W.R.R.,of  Ala 

812 

8.R.&D.R.R 

653 

S.R.&D.R.R 

689 

S.R.&D.R.R 

213 

L.N.S.&N.A.R.R 

425 

M.&  M.R.R 

68 

L.N.S.&N.A.R.R 

790 

M.  &,  Jit.  R.  R. .... ...... ...... 

295 

8.R.&D.R.R 

241 

M.&A.G.T.R.R 

37 

M.&  M.R.  R 

67 

S.R.&D.R.R 

548 

Ala.G.  8.R.  R 

599 

L.N.8.&N.A.R.R 

591 

Memphis  &  C.  R.  R 

652 

W  .  XV.   XV  ....  ....  ......  ....... 

122 

xL.  Vy.  Jtv.  ix ......  ....  ...... .... 

110 

^\.  \y.  XV.  XV  ....  ......  .......... 

108 

xL.  \j»  Mi*  xv .... ...... ......  .... 

112 

xL.  \J  m  JK.  XV  ......  ..........  .... 

122 

A.  C  K.  A...... .... ...... .... 

121 

M.  A^  M.  R.  R  ............... 

200 

L.  N.  S.  &N.  A.R.  R 

610 

8.  R.  &D.  R.  R 

529 

L.  N.  8.  &N.  A.  R.  R 

462 

8.  R.  &D.R.  R 

630 

M.  &  A.  G.  T.  R.  R 

54 

Ala.  G.  8.  R.  R 

429 

M.  d&K.  R.  R.... ...... ...... 

312 

Ala.  G.  8.  R.  R 

727 

Ala.  G.  8.R.  R 

574 

Ala.  G.  8.  R.  R 

610 

Memphis  &  C.  R.  R 

Ala.  G.  S.  R.  R 

602 

159 

8.  &>  M.  R.  R...... ...... .... 

497 

M.&A.G.T.R.R 

28 

8.  R.  &D.R.  R 

741 

8.  R.  &D.  R.R 

561 

Ala.G.S.  R.R 

485 

A.  C.  R.  R...... ....... ...... 

173 

M.  &M.R.R 

8 

M.&E.  R.  R 

289 

M.  &E.  R.  R 

492 

Memphis  &C.R.  R 

560 

M.  ck,  C.  R.  R...... .... ...... 

634 

Ala.  G*  8.  R.  R — . 

702 

Ala.  G.S.  R.  R 

181 

(161) 
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[bull.  6. 


Station. 


Tuscumbia 

Union  Springs  (M.  &  G.  R.  K.  crossing) 
Uniontown  (Ala.  C«n.  R.  R.  crossing).. 

Do Depot 

Valley  Head 

Vance's 

Verbena 

Veto  

Warrior 

Waverl  V 

West  Point 

Wetumpka 

Whistler 

Whiting 

Whitney 

Wilhite 

Williams*  Cross-Roads 

Wilsonville 

Woodstock 

Woodville 

York  


Authority. 


Memphis  &  C.  R.  R.. 

M.«fc  E.R.R 

M.&  A.  G.  T.  R.  R... 

A.  C.R.  R 

Ala.  G.  S.  R.  R 

Ala.  G.  S.  R.R 

L.  N.  8.  &  N.  A.  R.  R 

S.  R.  &  D.  R.R 

L.  N.  S.  «fc  N.  A.  R.  R 

S.  &M.  R.  R 

W.  R.  R.  of  Ala 

L.  N.  S.  &  N.  A.  R.  R 

M.  <&  O.  R.  R 

L.  N.  S.  &  N.  A.  R.  R 

Ala.G.S.R.R 

L.N.S.&N.A.R.R.. 

Ala.G.S.R.R 

S.  R.  oe>  D.  R,  R ..... . 

Ala.G.S.R.R 

Memphis  &  C.  R.  R  . 
Ala.  G.  S.  R.  R 


Elevation. 


Feet. 
488 
494 
274 
282 

i,o:a 

514 
448 
160 
547 
805 
417 
183 
41 
553 
613 
606 
514 
427 
519 
596 
159 
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AliASKA. 


Station. 


AdAkh 

Akatan 

Atka 

Ayataoak 

fiogoalofi 

Bouldys,  Peak  of 

Chnqal 

Cook,  Mt 

CriUon,  Mt 

Devastatiou,  Mt 

Ed^^ecombe,  Mt 

Fairweatber,  Mt 

Do 

Do 

Do 

Do 

Do 

Do 

Gareloi 

Garyalaya 

IlliamlDHk 

Kydca»  North  Peak 

Ifaoasbin 

8t.Elia»,  Mt 

Do 

Do 

Do 

Do 

Do 

ShiBhaldin 

Sitka,  Signal  Station 

Tanaga  

Unalaaka 

Unimak 

Ventooa 

Vsevidoff 


Authority. 


"T 


U.  8.  C.  &G.8 

U.  S.  C.  AG.  S 

U.  S.  C.  &G.S 

U.  S.  C.  &G.  8 

U.S.  C.  &G.S 

U.S.  C.&G.S 

U.  8.  C.  &  G.S 

Dall 

Dall 

U.  8.  C.  &G.  8 

U.  8.C.  &G.S 

Malespina 

Tebeukuff 

Yasiliefi' 

Eu88ian  hydro,  chart  . . . 
English  Admiralty  chart 

Tel^nkoff,  chart  iii 

Dall 

U.  8.  C.&G.8 

U.8.C.&G.8 

U.8.C.&G.8 

U.  S.  C.  dr-  G.  S ........ . 

U.  S.  C.  &G.  8 

Malespina 

Tebeukoflf 

La  Perouse 

English  hydro,  chart  — 
Russian  hydio.  chart . . . 

Dall 

U.  8.  C.  &G.  S 

U.  8.  Signal  Office 

U.  8.  C.  &  G.S 

U.  8.  C.  &G.  8 

U.  8.  C.  &G.  S 

U.  S.  C.  &G.  8 

U.  8.  C.  &G.  8 


Elevation. 


Feet. 
r»,  078 

4,  OS^ 

1,207 

b44 

1,145 

3,109 

16,000 

15,900 

5. 55J5 

2,855 

14, 589 

14,000 

13, 946 

14,708 

14.708 

13,864 

15, 500 

5.334 

11.270 

12,066 

4,085 

5.961 

17,854 

16,938 

12, 661 

14,970 

17,854 

19,500 

8,683 

63 

7,108 

5,961 

8,954 

3,374 

8,868 
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Station. 


Acorn  Spring 

Adonde 

Ajrna  Prieta 

Allentowu 

Angell 

Antelope  Springs 

Anvil  Rock 

Apacbc  Camp 

'<  Signal  Station 

Apache  Spring 

Arch  Spring 

Ash  Fork 

Aspen  Spring 

Aubrey 

Aubrey  Cliffs 

Aubrey  Valley 

Beale 

Beale's  Pass 

Bear  Springs 

Bellomoute 

Benson 

Benson  Junction 

Big  Cafion 

Bdlings 

Bill  Williams  Mt 

Bitter  Spring 

Bitter  Spring  Peak .  .* 

Blue  Spring 

Bowers'  Ranch 

Bowie , 

Bowie,  Camp 

Brookline 

Buchanan,  Fort 

Bush's  Ranch 

Cactus 

Canby,  Fort 

Canister 

Canon  Springs 

Caribo,  Mt 

Carrizo 

Casa  Grande 

Cave  Spring 

Cedar  Forest 

Chalender 

Chino 

Chloride 

Cienega 

Cienega  De  San  Simon 

Colorado  Chiquito  Bridge  . . . 

Colorado  Plateau 

Cooley's  Ranch 

Contention 

Cosnino 

Cosnino  Caves 


i( 


Cottonwood  Spring. 
Coyote  Spring , 


Authority. 


Powell 

S.P.R.R.of  Ariz 


A.  &  P.  R.  R . . . . .  • 

A,  &■  P.  R.  R 

Wheeler 

Wheeler 

Wheeler 

U.  S.  Signal  Office 
Wheeler 


Toner. 
AT&P. 


R.R 


A.&P.R.R 

Powell 

Toner 

A.&P.R.R 

R.  P.  R.  R.  8ur>'eys 


A.&P.R.R 

o.  1 .  R.  K.  ........ 

A.  T.  <&  S.  F.  R . . . . 


-  •  I 


A.&P.R.R 

Ives 

Powell 

Powell 

Wheeler 

Wheeler 

S.P.R.R 

Wheeler 

A.T.&S.F.R.R  .. 
Med.  Dpt.  U.S. A.. 
Wheeler 

0«    X^a    XVft   XV    •••••«•     awai 

Me<l.  Dept.,U.S.A. 
A.T.&8.F.R.R.., 

Wheeler 

Havden 

A.&P.R.R 

S.P.R.R.of  Ariz  .. 
Wheeler 


A.&,P.R.R 

A.&P.R.R 

Wheeler 

Wheeler ' 

Wheeler 

Wheeler 

Powell t>,iH)0 

Wheeler '. 

A.T.&8.F.R.R 

^\»    a^     Mr  m    Xv«    XV     ••••    ••••••    •    m   m    m   m   m 

Wheeler 

Pacific  R.  R.  Report* 

Wheeler 

Wheeler 


Elevation. 


FteL 
6,360 
214 
4,017 
6,026 
5,879 
8,0»> 
5,354 
5,000 
5,004 
6,124 
6,350 
5,105 
7,381 
5,128 
7,330 
5,  l.'ie 
3,472 
2,127 
4,264 
7,099 
3,580 
3, 521 
1,420 
5, 372 
6,620 
4,890 
6,700 
7,796 
4,412 
3,761 
4.872 
4,462 
5,330 
7.704 
4,224 
6.500 
3,618 
5,498 
9,280 
5,199 
1,398 
6,031 
5,808 
6,837 
5,2t:4 
4,201 
7,476 
3,855 
5,638 
to  8, 000 
5,367 
3,771 
6,434 
6,244 

6,i:;9 

4,170 
6,874 


(164) 


J 


ARIZONA. 


31 


Station. 


Authority. 


Elevation. 


CiisweU'ii  Ranch  . 

Crittenden 

Crookton 

Cross  Mt: 

Crown  Point 

Date  Creek,  Camp 

Deer  Spring 

Defiance,  ^rt 

Demotte  Park 

Dennison 

Desert  Station  . . . 
Desert  Tanks 


Diablo  Cafion 

Daffer  Crag ;  Powell 

Echo  Peak Powell 


Wheeler 

A.T.&  8.F.K.R 

A.&P.R.K 

Peternmnn 

Pow«ll 

Toner  

Wheeler 

U.  S.  Geol.  Survey 

Powell f), 

A.&P.R.R 

Wheeler 

Wheeler 

Toner  


A.  T.  &  S.  F.  R.  R 
Petermauu 


Elgin 

El  Puerto  del  Dado  Para 

Eseadilla  Mountain #. .    Wheeler 

Estrella ,  S.  P.  R.  R.  of  Ariz . 

Fairbank  Jouction :  A.T.iJt  8.F  R.R. 

Fairview A.&P.R.R 

Flagstaff A.P.R.R 

Florence,  Signal  Station IT.  8.  Sij^iial  Office . 

Gila  City ;  8.  P.  R.  R.  of  Ariz  . 

Gila  Bend ;  8.  P.  R.  R.  of  Ariz 

Gnome  Waterpockot  ( Wainupits  Pikavu ) . .    Powell 

Goodwin,  Camp  (old) ;  Wheeler 

Graham  Mountain Wheeler 

Graoty  Camp Wheeler 

Grant,  Old  Camp Wheeler 

Grant,  Signal  Station U.  8.  Signal  Office . 

Green's  Peak Wheeler 

Hackberry 

Ha-pa-ka-va'-te  Spring 

Hardy 

Hart's  Ranch 

Hatch  Wells 

Holbrook 

Hope,  Mt 

Hoose  Rock  Spring 

Hoacbuca 

Hnalapai 

Haalapais,  Camp 

Hnalapais  Spring 

Hnmphreys'  Peak 

Jacob's  Pool  Point 

Jacob's  Pools 


A.&  P.R.R 

Powell 

A.  &P.  R.  R 

I'owoll 

Powell 

A.  «feP.  R.  R 

Peterrtou 

Powell 

A.  T.  <Su  8.  F.  R.  R. 

A.  «feP.  R.  R 

Wheeler 


Wheeler 

Powell 

Powell 

Paeific  R.  R.  Reports 


Jacob's  Well 

Do '•  Wheeler 

JaycocVs  Ranch Wheeler . . . 

Kaibab  Platean '  

Kanab  Plateau j  Powell  .... 

Kane  Spring ,  l\Avell  — 

Kerlin'sWell !  Powell.... 

Kingman I  A.  &.  P.  R. 

Kisuia  Waterpocket Powell  — 

LaPilla Wheeler.., 

Law's  Spring Powell 

Lee's  Ferry 

Leroux  Springs 

Limestone  Spring 

Limestone  Tanks 

Limestone  Water-pocket 

Littto  Colorado  River  (mouth  of) 

(155) 


R 


I'owell 

Pacific  R.  R.  Reports 


Powell  .. 
Wheeler 
Powell . . 


Feet 
5, 772 
4,172 
5, 6fi7 
5, 182 
7,140 
3, 726 
5,981 

800-6,000 
4,979 
2,135 
5,192 
4,765 
6,500 
5,:«50 
4,690 
5, 4:)3 

10, 691 
1,523 
3, 828 
5,909 
6,«63J 
1 ,  553 
175 
739 
5,390 
2, 816 

10, 516 
4,833 
2,118 
4,737 

10,093 
3,522 
6,  J-40 
4,910 
8,970 
5, 290 
5, 047 
6,321 
5, 730 
4,253 
3, 277 
5,322 
4,258 

12,562 
6,890 
5, 260 
5,973 
6,065 
6,814 
8,000 
000-(>,400 
3,686 
5, 502 
3,303 
5, 980 
5,a'>0 
6,870 
3,170 
7, 378 
5,680 
5.040 
5,405 
2,690 
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Station. 


Lockwood  Spring 

Los  Lente 

Lo8  Nogales 

Lowell,  Camp 

McPlicrson,  Camp 

Maricopa 

Maricopa  Wells 

Mescal 

Mineral  Spring 

Mi-slioug-i-ni-vi  (bjiwo  of*) 

Moa  Ava 

Moencopie 

Mobawk  Summit 

Moieava  Settlement 

Mojave,  Camp 

Do 

Do.: 

Mogollon  Mesa 

Mooshaueh 

Mountain  Spring 

Do 

Musba  Lake 

Music  Mt 

Navajo  Mt 

Navajo  Springs 

Do 

Do 

Do 

Do 

Navajo  Spring 

Nelson  Tanks 

Now  Year's  Spring 

Nogales 

Nugent's  Pass 

''Do 

Oak  Spring 

Octoa 

OJode  San  Luis 

Oraibi  Peak 

Oraibi  Spring 

Oraibi 

Do 

Do 

Do  Garden 

OrdPeak 

Oval  Butte 

Pahgbnn-pahgbun  Springs. . . 
Painted  Cation,  entrance  — 

Painted  Rock 

Palo  Verde 

Pantano 

Papago  

Parapet  Plateau 

Paria  Plateau  (eastern  edge). 

Do 

Paria  Spring 

Park  Spring 

Peach  Orcbard  Spring 

Peach  Spring 

Peach-tree  Spring 

Peacock  Spring 

Pearl  Spring 

PheniXy  Signal  Station 


Authority. 


Wbcoler. 
Wheeler. 


Wbeeler 

Med.  Dent.,  L-.  S.  A  ... 

S.  P.  K.  li.  of  Ariz 

Pac.iiic  K.  K.  Reports  . 

S.  r.K.  R 

Wbeclor 

Powel  1 

Powell 

Powell 

S.  P.  R.  R.  of  Ariz . . . . 

Powell 

Wheeler 

Med.  Dept.,U*  S.  A... 
Pacific  R.  R.  Reports. 

Wheeler 

Ives 


Powell 

Powell 

Powell 

Powell 

^\ .  Ou  A  •  Xv.  Xv «•••••  .•.. 

Powell 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports  . 

Powell 

Wheeler 

Ives , 

A.  T.  &S.F.R.  R  .... 
K.  P.  R.  R.  surveys. .. 
T.  &P.  R.R.  surveys. 

Powell 

S.P.  R.R 


Powell  ., 
Powell  .. 
Wheeler 
Powell  . . 

Ives 

Ives 

Wheeler . 
Powell . . 


Wheeler 

S.  P.  R.  R.  of  Ariz 

A.  &P.  R.  R 

S,  P.  R.  R.  of  Ariz 
S.  P.  R.  R.  of  Ariz 

Powell 

Powell 

Powell 

Wheeler 

Toner  

Wheeler 

A.  &P.  R.R 

Powell 

Toner  

Toner 

U.  S.  Signal  Office  . 


Elevation. 


Feet, 
5, 526 
G,  542 
»,836 
2.000 
3,726 
1.188 
1,270 
4,036 
6,670 
Of  oi'tfi 
4,705 
4,710 
543 
4,700 
755 
604 
605 
7,535 
5,890 
5,500 
3,198 
5,380 
6.580 
10.038 
5.605 
4,155 
4,101 
5,666 
5,626 
5,800 
6,216 
6,739 
3,813 
4,686 
4,820 
6,:i59 
4,104 
5,044 
6,700 
5,950 
4, 757 
6,009 
5, 816 
6,395 
10.266 
5,410 
2,282 
746 
728 
1,065 
3,5:« 
3, 012 
000-7,000 
7,276 
000-7,300 
6,896 
7,199 
6,272 
4,759 
4,110 
3,174 
5,315 
1,068 


■J. 
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station. 


Phippeny  Spriog 

Pieaoho 

Do 

Pieaoho  Peak 

Picacho  Spring 

Picket  Post 

Pinuw  Villages 

Pine  Tanks 

Pinneyeta 

Pipe  Spring 

Pipe  Spring  Point 

Pipo  Springs «. ^... 

Playade  losPimas 

Polliwog  Spring 

Pottery  Hill 

Powell 

Presoott , 

Prieto  Crossing 

Pueblo  Colorado 

Pneblo  Viega 

Qnezvns  CaAfiou 

Rachel  Bntto 

Railroad  Pass 

Do 

Do : 

Railroad  Pass  Station 

Rawlins,  Camp  (old) 

RedBatt« 

Red  Mesa 

Red  Rock 

Relief  Springs 

RilUto 

Rock  Spring 

Rock  Spring,  Fort 

Rnnk's  Pass 

Rossell  Point 

Russell's  Tank 

Saccaton 

Sacramento 

Safford 

Saint  John's 

Saint  Joseph 

Salt  Spring 

San  Carlos  Agency 

Sanders 

Sanford's 

San  Francisco,  Mt 

Do 

Do (edge of  orator), 

Do (timber  line) ... 

San  Francisco  Spring 

San  Simon 

Sentinel 

Shi-wits  Plateau 

Do 

Shnngo-pah-we 

Sichoamavi 

Sierra  Blanca,  (timber  line  on) 

Signal  Peak 

Sihrer  Spring 

Sitgreavcs  Pass 

Skull  Valley,  Camp 

Sonoita 


Authority. 


Powell , 

8.  P.  R.R.  of  Ariz, 

Wheeler 

Potermann 


Wheeler. 


Wheeler 

A.&P.R.  R 

Powell 

Powell 

Wheeler 

Toner 

Powell 

Ives 

A.  &P.  R.R 

Wheeler 

Wheeler 

Whooler 

Wheeler 

Mexican  Boundary  Survey 

Powell 

Ives 

K.  P.  R.  R.  surveys 

T.  &P.  R.R 

8.P.R.K 

Wheeler 

Powell 

Powell 

S.P.  R.R.  of  Ariz 

Wheeler 

S.P.R.R.of  Ariz 

Wheeler 


Elevation. 


K.  P.  R.  K.  surveys 

Powell 

Toner  


A.&P.R.R 

Wheeler 

Wheeler 

A.&P.R.R 

Wheeler 

Wheeler 

A.&r.R.R 

A.T.&S.F.K.R  ... 

P.  K.  R.  Reports 

Wlieeler 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports 
S.  P.  11.  R.  Reports  . . 
S.  P.  U.  R.  of  Ariz  ... 


Powell .  . 
WhceliT. 
Powell  ., 


r>. 


Wheeler 

Whetiler 

Ivvs 

Med.  Dept.,  U.  S.  A 
A.r.&S.F.R.R. 


Feet, 
3,690 
1,618 
1,750 
4,754 
4,«70 
2,669 
1,440 
5,648 
5,084 
4,890 
6,560 
5,397 
4,149 
4,600 
5,722 
418 
5,316 
5, 332 
6,401 
2.712 
4,170 
6,720 
3,764 
4,356 
4,490 
4,396 
4,666 
7,690 
5,510 
1,867 
'5,526 
2,060 
6,849 
4,972 
4, 312 
7,280 
5,285 
1,066 
2,587 
2,711 
5,650 
4,979 
4,747 
2,456 
5,807 
3,726 
12, 052 
12,562 
10, 122 
11,468 
6,666 
3,611 
690 
7,000 
800-6,200 
6,032 
6,070 
11,100 

9,:«o 

6,169 
3, 652 
5,000 
4,824 


Bidl.6- 
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[bull.  S. 


station. 


Spears'  Ranch 

Springerville 

Sranwix 

Steven's  Ranch 

Summit  Spring 

Sunset  Crossing 

Sunset  Gap 

Sunset  Tanks 

Supai 

Sweet  Water 

Taylor,  Mt 

Tegna 

Do : 

Terra 

Texas  Hill 

Thomas  Peak 

Thompson's  Spring 

Thousand  Wells 

TiptonMesa 

Tipton  Peak 

Tonto  Pass 

Torowcap  Valley 

Trident  Point 

Trumbull,Mt 

Tnixton 

Truxton  Springs 

Tubac  ...r 

Tucson 

Do 

Do.  Signal  Station ... 

Tnll  Spring 

Uinkaret  Plateau 

Union  Pass 

ValdoChino 

Verde,  Camp 

Viff il's  Ranch 

Volunteer  Spi  ing 

Wag-a-thi-le  Spring 

Wanipi  Pass 

Walpi 

Washington  Pass 

Washi-pahghum  Springs. 
Whinple,  Fort; 

Whipple  Pass 

White  Rock  Spring 

White's  Ranch 

Whitlock's  Cienega 

Willcox 

Williams 

Williams'  Ranch 

Willow  Grove 

Willow  Spring 

Winslow 

Wonsit's  Plain 

Yampai 

Yampa  Junction 

Yucca 

Yuma 

Po.  Signal  Station . . . 


Authority. 


Wheeler 

Wheeler 

S.  P.  R.  R.  of  Ariz 

Powell 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.&P.R.R 

S.P.R.R.ofAriz 

Wheeler 

Powell 

Wheeler 

Powell 

S.P.R.R.of  Ariz 

Wheeler 

Powell 

Powell 

Powell 

Wheeler 

Af  &  P.  R.  R. 

Powell 

Powell 

Powell 

A.&P.R.R 

Wheeler 

Toner 

S.  P.  R.  R.  of  Ariz  .... 

Wheeler 

U.S. Signal  Office..-. 

Wheeler , 

Powell 

Wheeler 

Pacific  R.  R.  Reports 

Wheeler 

Wheeler 

Wheeler 

Powell 

K.  P.  R.  R.  surveys  ... 

Powell 

Wheeler 


surveys. 


Elevation. 


5. 


Wheeler 

Pacific  R.  R.  Re|)orts 
K.  P.  R.  R.  surveys  .. 
Wheeler 


Wheeler 

S.  P.  R.  R . . . 
A.  &  P.  R.  R 
Wheeler 


Wheeler 

A.&P.R.R 

Powell 

A.&P.li.R 


4, 


A.&P.R.R 

S.P.R.R 

U.S. Signal  Office. 


Feet, 

681 

6,862 

567 

4, 

650 

7, 

867 

4, 

891 

6, 

756 

5, 

797 

6, 

917 

1, 

•298 

11, 

200 

6, 

035 

6, 

290 

6, 

070 

355 

11, 

496 

4, 

960 

5, 

399 

6. 

6H0 

7, 

364 

7, 

529 

4, 

550 

6, 

760 

P, 

360 

4, 

172 

3, 

886 

3, 

000 

2, 

392 

2, 

5:« 

2, 

404 

5, 

861 

400-6, 

100 

3, 

600 

5. 

754 

3. 

160 

5, 

875 

7, 

106 

6, 

040 

3, 

47:j 

6, 

070 

8, 

825 

4, 

421 

5. 

318 

5. 

:as 

7, 

206 

6, 

301 

1, 

202 

3, 

580 

4, 

16G 

«, 

727 

7, 

487 

4, 

170 

7, 

294 

4, 

825 

500-5, 

000 

5, 

552 

5, 

369 

1, 

774 

142 

141 

(158) 


ARKANSAS. 


Station. 


Alexander 

Alicia 

Alma 

AitQB 

Arsenta 

Arladelphia 

Atkins 

Austin 

Baring  CnMH 

Beebe 

Benton 

Bentonville 

Bnulford  ..: 

Brinkley 

Bnokhorn 

Cabin  Creek 

Cabot 

Camden '. 

Campbell 

Carrollton 

Clarksville 

Coal  Hill 

Conway 

Coming 

Delaplaine 

DevalVs  Bluff 

Fayetteville 

Flippen's  Barrens 

Forrest  City 

Fort  Smith 

Fnlton.  Red  River  Bridge 

Qaines' Landing 

Gainesville 

Gamer 

Gatlin 

Gemiantown 

Grand  Glaise 

Qnrdon 

Higginson 

Holland 

Hope 

Hopefleld,  opp.  Momphis 

Do*.,  .extreme h.  w.  iu  MissisHlppi  Kiv. 

HoTsehead 

Hot  Springs 

Jack8oni>ort 

Jacksonville 

Jamison 

Jndsonia w 

Kensett 

Knobel 

Knoxville 

La  Anguille 

La  Honda  

Little  Rock 

Do Signal  Station 

Lockbart's 


Aiithoiity. 


St.  L.,  L  Mt.  &S.  R.R 

Touor 

L.  R.  <feFt.  S.R.R 

L.  R.  &  Ft.  S.  R.R 

M.  &■  L.  R.  R.  R 

St.  L.)  1.  Mt.  &  S.  R.  R. ...... 

L.  R.  &  Ft.  8.  R.  R 

St.  L.,  I.Mt.&  S.R.R 

Toner  

St.  L.,  I.  Mt.&S.R.  R 

St.  L.,L  Mt.&S.  R.  R 

Smithsonian  Inst 

St.  L.,L  Mt.&S.  R.R 

M.  &,  L.R.  R.  R......  ........ 

Smithsonian  lost 

L.  R.  &Ft.  S.  R.  R 

Toner 

Touor  

Toner 

Toner  

L.  R.&Ft.  S.  R.  R 

L.  R.  &  r t.  S.  R.  R.......... 

L.  R.  &  r  t.  S.  R.  R...... .... 

St.  L.,  LMt.&  S.  R.R 

Toner  

M.  &0  L.  R.  R.  R...... .... .... 

Toner 

Smithsonian  Inst 

M.  &  L.  R.  R.  R...... ....  .... 

L.  R.&Ft.  S.  R.R 

St.  L.,  1.  Mt.  &  S.  R.  R 

Toner 

Toner  

Toner  

L.  R.  &Ft.  S.  R.  R 

Li.  R.  &>  r  t.  S.  R.  R...... .... 

St.  L  ,  I.  Mt..&S.  R.R 

St.  Ij.|  I.  Mt. <Sl  S.  R.  R....... 

Toner  

Toner  

St.  L.,  I.  Mt.&S.  R.  R 

M.  &  L.  R.  R.  R...... 


Elevation. 


I^.  R.  &  rt.  S.  R.  R.......... 

Toner  

TOIHT 

St.  L.,  1.  Mt.  &S.  R.R 

L.  R.&Ft.  S.  R.R 

St.  L.,I.  Mt.&S.R.  R 

St.  L,I.  Mt.&S.  R.  R 

Toiior 

L.  R.&Ft.  S.  R.  R 

M.  &L.R.R.R 

Pacific  R.  K.  Reports 

Ht.  L.,  I.  Mt.&S.  R.R 

U.  S.  Signal  Office 

Toner 


Feet. 
330 
244 
477 
581 
301 
191 
399 
258 
246 
250 
283 

1,790 
246 
200 
650 
449 
279 
123 
223 

1, 412 
409 
510 
361 
294 
268 
181 

1,350 

1,000 
281 
467 
272 
149 
500 
211 
451 
353 
226 
213 
210 
243 

:i->7 

218 
217 
404 
718 
214 
287 
330 
222 
229 
271 
4:«' 
210 
6:)2 
263 
298 
249 
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Station. 


London  

McAlmont 

McLean's  Landing 

Madison,  on  Si.  Francis  Bridge. 

Do  - .  town  proper 

Malvern 

Mineral  Spring 

Mintnrn  Spring 

Moark 

Montana 

Morrilton 

Mnlberry 

Miirta 

Nai)oleon 

Newport 

O'Koan 

Olypbant  

Onitu 

Ozark 

Palarui 

Peach  Orchard 

Pittsburg 

Pluramerville 

Prescol  t 

I^reston 


Anthority. 


L.  R.  &Ft.  S.  R.  R.. 

Toner 

Toner 

M.  &L.  R.  R.  R 


Rock]>ort 

RuHsellville 

Smith.  Fort 

Spadra 

Spring  Hill 

Swifton 

Texarkana 

Do  ... .  ( Jnnc.  T.  &  J.  Di  v.  T.  &  P. ) 
Van  Bnrcn 

Do h.  w.  Arkansas  River,  1H()(>)  . 

Do (1.  w.  Arkansas  River,  IrtTH). 

Walnut  Ridge 

Ward 

Warren 

Washington 

White  Oak 


St.  L.,  I.  Mt.  &S.  R.  R 

Toner 

Toner 

Toner 

L.  R.  &■  Ft.  S.  R.  R. .... ..... 

L.  R.  &■  r  t.  2^.  R.  R. ...... . . . 

L.R.&  Ft,S.  R.  R 

Toner 

Pacific  R.  R.  Report* 

St.  L.,  I.  Mt.  &  S.  R.  R . . . . ... 

St.L.,  LMt.&S.  R.R 

Toner  

J  J.  R.  &  r  1. 1).  R.  R. ......  ... 

L.R.&Ft.S.  R.  R 

L.R.&Ft.S.  R.  R 

St.  L.,  I,  Mt.  d^S.  R.  R 

Toner , 

L.R.&  Ft.S  R.  R 

St.L.,  LMt.&S.R.R 


Elevation. 


Toner 

L.R.&Ft.S.  R.  R 

Med.  Dept.,  U.S.  A 

L.  R.  &  r  t.  S.  R.  R...... . .. 

Smithsonian  Inst 

St.L.,  LMt.&S.R.R 

St.L.,  LMt.&S.R.R 

L.R.&  Ft.S.  R.  R 

L.R.&  Ft.S.  R.  R 

L.R.&  Ft.S.  R.  R 

St.L.,  LMt.&  S.R.R 

Toner 

L.  R .  cc,  r  t.  S.  R.  R. ...... , . 

Smithsonian  Inst 

L.  R.  &.  Ft.  S.  it»  R. ......  ., 


Feet. 
406 
263 
360 
213 
207 
277 
600 
251 
287 
432 
393 
439 
261 
142 
232 
276 
215 

:ia6 

424 
311 
290 
418 
333 
328 
790 
264 
391 
460 
422 
188 
253 
303 
358 
449 
450 
423 
275 
231 
:)31 
660 
435 


(IGO) 


CAIilFORNlA. 


Station. 


Abbey  Hill 

Abl>ott 

Acampo 

Adalante Cal.P.R.R. 


Authority. 


U.  S.  C.  &  G.  S 
U.  S.  C.  &  G.  S 


AdaniB,  Mt 

Adobe 

Adobe  Meadows 
AffaaCaliente.. 

^  Do 

Do 

Alamo  Mocho  . . 


Wlieoler , 

Wheeler , 

Wheeler , 

Emory 

Wheeler 

Wheeler 

P.  R.R.  Reports. 

Alcatraz Island I  U.8.C.&G.S.. 

Algodones 

Alpine 

Alfa 

Altamont 

Altnras 

AltnrasHill 

Amys'  Ranch 

Anaheim 

Anderson 

Anderson,  Mt 

Angel  Island,  N.  W 1 

Angel  Island  Peak 

Aneta 

Antelope 

Antelope  Ranch 

Antelope  Spring 

Arab  Spring... 

Arcade .' 

Arlington  Bridge 

Ash  l^rings 

Anbnm 

Do 

Aurora 

Advisadera,  Point 

Aznaa 

Babbitt,  Camp  ., 

Baehe,  Mt 

Do 

Bacons'  Ranch 

lej*8  Ranch 

i-li-vah  Spring 

Bakersfield 

Baker's  Ranch 

Bald  Mountain 

Do 

Bald  Rock 

Bailey,  Mt 

BaDona 

Baiitat 

Baidins 

Bare  Mountain 

Bam^  Ranch,  Surprise  Valley 

Barker's  Ranch 

Bamard'a  Hotel 

BateTiA 

BsUla  Cmk  Mandowt 


P.  R.  R.  Reports 

V> •  X^ •  XV*  XV ••  WW  ww««  ••« 

Vy  •  X  •  xV*  XV  ••••*•  ••••. 

C.P.R.R 

Wheeler 

Wlieeler 

Wheeler , 

\j»  MTt  M\»  XV  .••••■   ....• 

Toner  

Whitney , 

U.8.C.&G.S 

U.S.C.&G.S 

Toner 

Vy  •  X  •  XV  •  XV  ••••••  «••«• 

Wheeler 

Wheeler 

Wheeler 

C.P.R.R 

Wheeler , 

Wheeler 

vx«  Mr ^  XV*  XV •••••«  •••*< 

Smithsonian  Inst ... 

Wheeler 

U.S.C.&G.S 

Wheeler 

Williamson 

U.  S.  C.  &G.  S 

Peterniann , 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Toner  

Wheeler 

Wheeler 

Wheeler 

Whitney 

L.  A.  &>  it  R.  R  .... 

C.  P.  R.  R 

Monterey  R.  R 

Wheeler 

Wheeler... 

Wheeler 

Wheeler 

C/»  P«  R*  R«...  ••••  ■ 
Wheeler , 


(161) 


Elevation. 


Feet, 

1,232 

375 

59 

76 

8,431 

282 

6,594 

3,013 

725 

3,617 

—  70 

143 

46 

2,822 

3,607 

740 

4,365 

4,459 

1,494 

130 

33 

9,000 

159 

782 

161 

154 

359 

4,272 

5,697 

55 

3,375 

1,810 

1,360 

1,176 

7,449 

171 

594 

384 

3,793 

3,790 

4,076 

5,387 

6,284 

432 

3,285 

5,829 

8,295 

7,825 

6,357 

103 

30 

48 

6,039 

4,680 

594 

3,851 

64 

4,700 
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Station. 


Battle  Hill 

Baxter's  Station 

Bear  Valley  P.  O 

Do Town  Hotel 

BeckwortVs  Pass 

Do 

Do 

Beckwortli's  Store 

BellMiU 

BeUo 

Benieia  Arsenal 

Benicia  Barracks 

Bennett's  Wells,  Death  Valley 

Berenda 

Bidwell 

Bidwell  Camp 

Do 

Bidwell,  Mt 

Bidweirs  Bar,  South  Fork  Feather  River. . 

Bielowski 

Biggs's 

Big  Xiogan 

Bi^  Meadow  Ranch 

Big  Meadows 

Big  Oak  Flat 

Big  Springs 

Big  T^e  Qrove,  Calaveras  County 

Big  Tree  Station 

Birds'  Springs 

Black  Blnff 

Black  Mountain 

Blackmore's  Ranch 

Black  Ridge 

Black  Springs 

Blodgett's  Ranch 

Blood's  Station 

Blue  Cafion 

Bluff  Point 

Board  Ranch 

Boca 

Do 

Bodega  Head 

Bold's  Ranch 

Bonita,  Point 

Boney  ard  Ranch 

Boot-Jack  Ranch 

Borden 

Boston  Peak 

Bower  Cave 

Box  Elder 

Boyd's  Ranch 

Boceman's  Ranch 

Brandy  City 

Breccia  Pass 

Breckinridge,  Mt 

Breckenridge,  Mt 

Brewer,  Mt 

Brewery 

Bridgeport 

Bridgeport  P.  O 

Brighton 

Brighton,  CzoM  a  y.  R.  R 

Bvonoho  ••••••••••••  •••••••••••.•. 


Authority. 


Elevat 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

R.  R.  surveys .. 

Whitney 

Wheeler 

Wheeler ." 

Cal.  P.  R.R 

U.  S.  C.  &G.  S 

Med.  Dept.,  U.  S.  A. 

Wheeler 

Toner  

Wheeler 

Wheeler 

Med.  Dept.,  U.  S.  A 

Wheeler 

Wheeler 

Whitney 

Toner 

Wheeler 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

U.  S.  C.  &G.  S 
U.  S.  C.  &G.  S 

Wheeler , 

U.  8.  C.  &G.  S 

Wheeler , 

Wheeler 

Wheeler 

v/.  X  •  xv.  XV •  •  •  •  •  • 

U.  8.  C.  &G.  S 

Wheeler 

Wheeler 

C.  P.R.  R 

U.  S.  C.  &G.  S. 

Wheeler 

U.  S.  C.  &G.  S 

Wheeler 

Wheeler 

Toner 

Wheeler 

Wheeler 


Wheeler. 
Wheeler. 


Goddard  ... 

Wheeler 

Wheeler . . . . 
Whitney  ... 

Wheeler 

Wheeler 

Wheeler .  . . 
S.  d^  P.  R.  R 
C.P.B.R... 
Wheeler.... 


1 

% 
4, 
% 

6, 

5, 
4, 

5, 
4, 
3, 


4, 
4, 
4, 

8, 

3, 


6, 
4, 
2, 
4, 
4, 
3. 
3, 

2. 
2, 

6, 

6. 

4, 

4. 
5, 
5. 


2, 
2, 

6, 
2, 
1, 

3, 
3, 

10, 
6, 
7, 

13, 
2, 

1. 
6, 
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Station. 


Anthority. 


Brown's  Flat 

Brown's  Peak 

Brown's  Ranch 

Buckeye 

Bockbom  Ranch  (or  Warren  Station) 

Bock's  Ranch 

BaenaVista 

Do 

Boena  Vista  Oil  Works 

Baffalo  Station 

Borrows,  Mt 

Borst  Rock 

BoshHUl 

Bo  tie  Creek  Bridge 

Botte  Creek  House 

BoUyMt 

Byrnes'  Ferry 

Cady,  Camp 

Cahto 

CahoengaPass 

Cid<>n  P<^M 

Ciyon  Pass  Divide. 

Cidon  Ranch 

CalaYeras  Grove 

Caliente 

Do 

Caliente  Springs 

California  City  Point 

Calistoga 

Campo,  Si^al  Station 

Camptonville 

Camp  Weldon  (Moontain) 

Canebnike  Ranch 

Cannelas  Ranch 

Cannon 

Cafion  de  Tormco  Pass 

Ca&on  Spring 

Cafion  Station 

Capitan  Grande 

Caples  Ranch 

Caples  Spring 

Carbondale 

Cariboo  Bridge,  North  Fork 

Carizzo 


Wheeler 

Wheeler 

Wheeler 

Wheeior 

Wheeler 

Wheeler* 

Wheeler     

Nev.  Co.  N.  G.  R.  K 


Wheeler 

Wheeler 

Wheeler 

U.S.C.it  G.S 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Smithsoniun  Inst 

Wheeler 

Pacific  R.  K.  Reports. 

Wheeler 

Pacilie  K.  R.  li4^])ortH  . 

Wheeler 

C.P.K.U 

Wheeler 

Wheeler 

U.S.C.&G.S 

I  J.  S.  Signal  Ottire . . . . 

Toner 

Wheeler 

Wheeler 

Wheeler 

\jt   Xm    X%«    MX  ...•••     ••••     •• 


Wheeler 

Wheeler 

Pacilie  R.  R.  Reports. 

Wheeler 

Wheeler 

C  V  R  M 

Wheeler 


Carlos,Mt Whitney 

Carmel^Mt U.S.C.&G.S 

Canelian  Hot  Springs Wheeler 

Carson  Cafion  Toll-house Wheeler 

Carson  Pass Goddanl 

Do : Whitney 

Do Wheeler 

Cartago. 


Carthage,  on  Owens  Lake Wheeler 

Ciry,  Mt !  Wheeler 

Cascade.. I  C.P.  R.R 

CaBtle,Mt Wheeler 

Castle  Peak i  Whitney 

Castle  Rock Wheeler 

Castroville,  on  line  of  S.  P.  R.  R !  Monterey  R.  R 

Catharines S.P.R.R 

Cathedral  Rook  (lower) Wheeler 

dihedral  Book  (higher) Wheeler 

Oftth^lBMioh i  Wheeler 


Elevation. 


FftU 
1,964 
5. 392 
1,759 
4.9.3H 

G,112 

3-23 
2,618 

790 
4,378 
4,267 
9,157 

4rt2 
4,692 
5,758 
7,830 

380 
1.894 
2,000 

750 
4, 676 
4,  U»5 

412 
4.r,M) 
1,290 
1,314 
3,688 
75 

331 
2, 527 
2,3iS8 
2.716 
3.904 

799 

90 

4,256 

1,2:« 

2,650 

730 
7,780 
5,512 

222 
2,843 

431 
4,977 
4,415 
6,237 
6,596 
7,972 
8,759 
8,634 
3,589 
3,589 
9.970 
6,538 
9,013 
12,500 
9,872 
19 

512 
6,430 
6,539 
1,360 
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SUtion. 

Eleval 

' 

U.8.C.A.0.S 

1 

C.P.R.R 

L.A.&I.B.E 

CUco  (site)  South  Fork  Yuba  Eiver 

C.P.E.B 

Wheeler 

C.1'.R.H 

Pacific  R.  R.  BeportB 

Cottonwood 'Wmd 

Wheelw 
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Station. 


Authority. 


Cottonwood  Station Wheeler. 

Coolterville.... Wheeler. 

Cow  Cr^ek  Ranch,  Sonora  Boad Wheeler . 

Cow  Head  Lake Wheeler. 

Cow  Head  Lake  Spring Wheeler. 

Cow  Spring :  Wheeler. 

Cox's  Ferry !  Wheeler. 

Cmbtrees i  Wheeler. 

Cnuie  Flat '  Wheeler. 

Crane  Valley Wheeler 

Crater  Station 

Crescent  City 

Do 

Cress's  Ranch 

Creston 

Crimea  Honse 

Crook,  Fort 

Crow's  RaDch,  Clover  Valley 

Crrstal  Lake K.  R.  Reports 


iSmithsouian  lust 

Wheeler 

Wheeler 

V</  •  X  •  XVa  XV  ••••   ••••  •••• 

Wheeler , 

Med.  Dept.  II.  S.  A 

Wheeler , 


Cnlbertson/s 
Colbertflon  s  Vineyard 

Cueamonga 

Do 

Cacamonga  Peak 

Cncamonga  Ranch  ... 

Cuddy*8  Ranch 

CaoDingham's  Ranch . 

CoTtis 

Daffffett'sPoMS 

Danlonega 

Dalton's  Ranch 

Dana,  Mt 

Darwin  CaOon , 

Davis 

Dawes  Ranch 

Deadfall  Bridge 

Deadwood  Peak 

Decoto 

Deep  Spring 

Deer  Creek 


Wheeler. 

Wheeler 

f'  I'  M  R 

Wheeler 

Wheeler , 

Wheeler 

Wheeler 

Wheeler , 

1./.    X     •    1\.    JV  ......a.... 

Goddard 

Wheeler 

Wheeler 

Whitney 

Wheeler 

V/«  It*  XVa  Sm  «.«••••  ••«•«. 

Wheeler 

Wheeler 

Wheeler 

V/  •  X   >   J  w«  Xw  ••••••    ••••    « 

Wheeler 

Wheeler 

Wheeler 


Delaney's  Ranch 

Delano C.P.R.R 

Desert  Springs ■  Wheeler 

Dewser's  Station I  Wheeler 

Devil's  Peak '  Wheeler 

Diablo  Point '  U.S.C.&G.S 

Diablo,  Monte, Hotel U.S.C.&G.S 

Diablo,  Monte U.S.C.&G.S 

Dixon ,  C.P.R.R 

DonnerLake <  R.R. Reports. 


•  •••   •«*<■< 


Do 
DonnerPass 

Do I  Whitney 

Doon's  Saw  Mill :  Wheeler 

DosPalmas i  Wheeler. 


Wheeler. 

C.  P.  R.  R.  Surveys 


Downey 

Downievillo 

Downieville  Buttes 

Do 

Drew's  Ranch 

Dribblesby's  Ferry PjiciGc  R.  R.  Reports 

Drone  Barracks |  Med.  Dept.,-U.  S.  A , 

Dodley^B I  Wheeler 


\j»  J  .  Xv.  Xv ......  .. 

Smithsonian  Inst 

Whitney 

Wheeler 

Wheeler 


Elevation. 


Feet, 

2,488 

l,(i()5 

5,905 

r>,  041 

5,329 

3,876 

250 

934 

G,054 

3,185 

1,000 

12 

3,306 

5,157 

313 

1,221 

3,:m 

5,464 
5,907 

980 

981 

952 
1,328 
8,529 
1,168 
5,278 

387 

39 

6,824 

2, 162 

568 

13,227 

3,143 

54 

451 
3,426 
4, 451 
68 
4,957 
4,518 
4,840 

313 
1,989 
2, 922 
6,910 

202 
2, 327 
3,849 
65 
5,964 
5,885 
7.901 
7,056 
3,420 

103 

114 
2,200 
8,400 
8,541 
1,090 

954 

38 

3,959 
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ALTITUDES  IN  THE   UNITED   STATES. 


[BUL 


Station. 


Dnxbnry .-, 

Dngan's 

Dnnderberg  Peak 

DntcbFlat 

Dntch  Henry's  Ranch 

Datch  Hill  Mining  Camj) 

Dyer  Moan  tain,  near  Big  Meadows 

Eagle  Lake 

Eagle  Mountain ^ 

Eagleville , 

Ebbitt'sPass 

Echo  Peak 

Edgar's  Spring 

Eisen  Vineyard 

Eldorado  Mill 

Elephant^  Mt 

Eleven  Mile  Station,  Mariposa  Road 

Eliot's  Ranch,  on  Little  Tnickee  River ... 

Elizabeth  Lake 

Elk  Grove 

Elk  Horn 

Elkhom  Rxmch 

Elk  Valley 

EUis 

Ellis  Monntain 

Elmira , 

ElMonte 

£1  Paso  Mines 

Emigrants'  Gap 

Enreka 

Eureka  Valley 

Excelsior  Hotel 

Fandango  Peak '. 

Far  West,  Camp 

Fears'  Station 

Ferguson's  Mill 

Fifteen  Mile  Creek 

Fisherman's  Peak 

Fish-pond  Station 

Florence 

Florin 

Folsom , 

Forest  Ranch 

Forgay's  Ranch 

Fornis'  Ranch 

Forsee's  Ranch 

Fort  Point 

"  Forty-nine,"  Cafion  Pass 

Foster's  Bar 

Foster's  Station 

Fowler's  Peak 

Francis'  Spring 

Frank's  Lagoon 

Fredonyer's  Peak 

Freels' Mountain 

Fremont 

Frenchman's  Cove 

Fresno 

Do 

Fresno  Flat 

Fryet' 

Fiuaom  &  HaU't  Banoh 


Authority. 


Elevat 


U.S.C.&G.S 

S.&P.R.R 

Wheeler 

C.P.R.R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler- 

Wheeler 

P.  R.  R.  Reports 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Pacific  R.R.  Reports. 
Wheeler — - 


Wheeler 

C.P.R.R 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports 


Wheeler , 

Wheeler 

Wheeler 

Med.  Dept. ,  U.  S.  A . . 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Toner  

V/»  X^*  Xv«  XV  •■•«••  ••••< 

Toner , 

S.  &  P.  R.  R.... .... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

U.S.C.&G.S 

Wheeler -. 

Toner 

Wheeler 

Wheeler 

Wheeler 

U.S.C.&G.S 

Wheeler 

Wheeler 

\j .  A  .  JK.  Jtv .«•«  •-••  .«< 

Wheeler ■ 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


1, 

12, 

3. 

1, 
4. 
7, 
5. 
9. 
4, 
8. 

11. 
4, 


10, 
5, 
6, 
3. 


1. 
3, 

8, 


4. 
5, 
5, 
5, 

5, 

4, 
7, 

3, 
1, 
1, 
14, 
1, 


2, 
3, 

4, 
3, 

6, 

1, 
3, 

1, 
4, 

7, 
10, 


2 
2 
4 
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Station. 


Authority. 


Wheeler 

Wheeler 

\Jm  Mr*   X%tt  Iv  ..•.••••• 

U.S.C.&G.8.... 

Whitney 

Toner 

Whitney 

C.  P.  R.'R.  Surveys 

Toner 

Wheeler , 

Xy*    Mr  a  XV*   All  ••••••    ••• 

Wheeler 


Wheeler , 
Wheeler. 


Fnniaoe  Creek 

Famace  Springs 

Gait  Junction 

Oavilan  

Do ^ 

Georgetown 

Geonratown  Pass 

Gilroy 

GleiiYille 

GolflRnn 

Gold  Spring  Ranch 

Goodrich's  Ranch 

Goose  Lake 

Gordon's  Ranch •  Wheeler 

Gorman's  Ranch Wheeler 

Goshen C.  P.  R.  R 

Goshen  Junction,  with  S.  P.  R.  R C.P.  R.  R 

Goano  Island ■  U.  S.  C.  &  Ci.  S 

Granite  Spring ;  Wheeler 

Granite  Springs Wheeler 

Granite  Station Wheeler 

Granite  Wells '  Wheeler 

Grape  Vine  Peak ;  Wheeler 

Grape  Vino  Ranch ■  Wheeler 

Grape  Vine  Spring I  Wheeler 

Grass  Lake Wheeler 

Grass  Valley ' 

Do i  Nev.  Co.  N.  G.  R.  R 

Gravel  Range Wheeler 

Gray's  Ranch i  Wheeler 

Do Wheeler 

Green  Blnff \  IJ.S.C.&  (J.  S  .... 

Green  Monntain ,  Wheeler 

Do Wheeler 

Green's  Ranch |  Wheeler 

Greenville Wheeler 

Gridley Toner 

Griffith's  Ranch 

Grizzly  Giant,  Mariposa  Grove 

Grizzly  Hill 

Grizzly  Peak 

Do 

Groveland 

Gyser's 

Baighs' 

Hale's 

Halfway  honse 

Halloran  Spring 

Hamilton  Monntain 

Hamilton  (near) 

Hardin's 

Harkness  Monntain,  near  Big  Meadows.. . 

Harris'  Ranch,  Madeline  Plains \  Wheeler 

Harris*  Station,  Amandcr  Road I  Wheeler 

Hart's  Ranch 

Haskell's  Peak 

Hat  Monntain 

Haagbtown  Crossing 

HavflabTown 

Hays' Stotion 

Hani  Green 

HiMltoaPeak  


Wheeler 

Wheeler 

Wheeler  (Theod)  .... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Pacific  R.  R.  Reports. 

Wheeler 

Wheeler  (Theod)  .... 


Wheeler 

Wheeler 

Wheeler.... 
S.&P.R.R 

Wheeler 

Wheeler.... 
Wheeler.... 
Wheeler.... 


Elevation. 


Feet 
405 

49 
2, 810 
3,381 
2, 4X) 
7,119 
7,154 

193 
3, 094 
3, 220 
2, 014 
4,88:i 
4,C97 

737 
3,838 

278 

280 
28 

],4:i5 

4,115 
1,744 
2,080 
8. 528 
2, 247 
2, 4:w 
8,564 
2,090 
2, 454 
2,987 

;M)7 
1,100 

486 
1,:151 
I,:i52 
4,479 
3,544 
97 

473 
5,838 
5,709 
11,723 
10,369 
2,828 
5,864 
1,807 
2,739 
3,359 
3, 272 
4,440 

260 
3,396 
8,875 
5,339 
5,439 

242 
8,126 
7,676 
85 
3,150 
5,957 
5,550 
3,960 
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BUI 


Station. 


Hazel  Valley 

Helena,  Mount .... 

Henness  Pass 

Do 

Hennessy's  Bridge , 

Henry,  Mount 

Hermit  Valley 

Hickman's  Ranch 

High  Bluff 

High  Hill 

Highland  Peak 

Hill's  Ranch 

Hito's  Cove 

Hodgdon's , 

Hoffmann  Peak  . . . 

Hogle 

Hollister 

Homestead 

Honey  Lake 

Hooker 


Authority. 


I 


Wheeler 

Whitney 

C.  P.  R.R.  Surveys.. 

Whitney 

Wheeler 

Whitney 

Wheeler 

Wheeler 

U.  .S.C.&G.S 

U.  S.  C.&G.S 

Wheeler 

Pacific  R.  R.  Reports 

Wheeler 

Wheeler 

Wheeler 

Toner  

8.&P.R.R 

Wheeler 


Elevat 


Hope  Valley i  Williamson 


Wheeler. 
Wheeler. 
Wheeler. 
Wheeler. 


HornitoH  Hotel. 

Horn  Spring 

Horslev's  Station . 
Hosselkus'  Ranch 

HotchkiHS  Ranch ■  Wheeler 

Hot  Springs ,  Wheeler 

Do !  Wheeler 

Do I  Wheeler 

HoQgh's  Mountain !  Wheeler  (Theod) 

Hovely 's  Camp Wheeler 

Huhertville Toner 

Hughes'  Ranch Wheeler 


Humboldt,  Fort i  Med.Dept.,  U.S.  A. 


Humbug  Park. 

Humpanyamnn  Pass 

Hunter's  Ranch 

Do 

Huntington,  Mohave  River 

Hupps' Mill 

Hyde's  Union  Saw-Mill 

Illinois  Ranch 

Illinoistown 

Independence,  Camp 

Indian  Gulch 

Indian  Valley 

Indian  Wells 

Do..  

Ingalls,  Mount 

Inskip  Toll-gate 

lono 

Ivanpah  

Jackson 

Jacksonvillo 

Jelly's  Ranch 

Joe's  Peak 

John's,  Mount 

Johnson's  Pass 

Do 

Do 

Do 


Wheeler. 
P.R.R.Rei)orts... 

Wheeler 

Wheeler , 

Wheeler 

Wheeler , 

Wheeler , 

Wheeler 

Toner , 

Wheeler 

Smithsonian  Inst . 

Wheeler 

Toner 

v/ .  xr»  xv.  M%t ....  .....I 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Toner 

Wheeler 

Wheeler 

Wheeler 

Pelermann 

Goddard 

C.  P.  R.  R.  Surveys 

Simpson 

Whitney 


I 
3. 
4, 
7. 
6. 
1. 
2. 
7, 
1. 


10, 
4. 

1, 

4, 

10, 


3. 
7. 


3, 
3, 
2, 
0, 

7, 
7, 
7, 
3, 

3, 

4, 
5, 
6, 
6, 
2, 
2. 
5, 

1. 
2, 

3, 

4, 

3, 

2, 

S. 
4 


9 

8 
6 
7 

7 
7 
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Station. 


Authority. 


'Elevation. 


Jobnson'8  Ranch 

Johnnou's  Kanch,  Breflser  Crerk 

JoncA,  Fort 

Jones'  Mill,  near  Dutch  Flat 

Jnnction  House 

Junction  House,  on  Reno  and  Susanville 

itNid,  near  Beckwith's  Pass 

Janction  with  Oregon  Branch 

Kaweah  Peak 

Keg  Spring)  Willow  Creek 

Kern  Lake 

Kemville 

Kettle  Rock  Peak 

Keystone  House 

KeyaYille 

Kineaid's  Flat 

Kincaid's  Ranch  

King's  Springs,  Death  Valley 

Kingston 

Kiikwood's 

Knight's  Ferry  Bridge 

Knight's  Lauding 


Wlieelcr 

Wlieoler 

Mcd.Dep.,  U.S. A 


Wheeler 


Wlieelor 

Whitney 

Wheeler 

Pacific  R.  R.  Reports 

Wheeler 

Wheeler 

Whe4!ler 


Lft  Bayonne 

Lagrange 

LaleCuy 

Lake  City  Pass 

Lakeview 

La  Laguna  Ranch 

LambCTt's  Soda  Spring 

La  Motto's 

Lane's  Crossing,  Mojave  River 

Lankershin's  £knch 

Lassen's  Butte 

Do 

Lathrop  Jnnction,  with  Visalia  Divi»ion 

Latrobe  

Lava  Bed  Station 

Lawrence 

Leach*s  Point 

Leek  Spring 

Lewis'  Ranch 

Lewis'  Ranch,  near  Loyallon 

Lievre  Ranch 

Lillie's  Ranch 

Lime  Point  Bluff 

Lincoln 

Lion's  Head 

Little  Yoseniite 

Livermore 

Li  vermore  Pass 

Lirerpool  Landing,  Colorado  River 

Lobes  Point 

Do 

Lodi 

Lome 

Lone  Pine 

LoDgville   

I-ookoutHill 

Lookout  Mountain 

Loomis'  Ranch 

Ijopez  Ranch 

l/M  Axkf^ie% 


Wheeler 

Wh«M)lcr 

Wheeler 

Peteriiiann 

Wheeler 

Wlu^eler 

C.  P.  R.  R 

Nev.  Co.  N.  G.  R.  R 
Wheeler 


Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Wheeler , 

Whitney 

\j»  IT*   1\.  Jv  ....  .  .  .  . 

S.    X.    MX,    R. ....... 

Wheeler 

Toner 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wlieelor 

U.  8.  C.  &(J.  S... 

C.  P.  R.R 

Wheeler 

Whoeler 

\/.       1.     .      IV.     AV  .......a 

Whitney 

Whewler  

U.  S.  C.  &G.  S... 
U.S.  C.  &G.  S... 

C.  P.  R.  R 

Wheeler ... 

Wheeler 

Wheeler  (Theod.) 

Wheeler 

Wheehr 

Wheeler 

WheehT 


'  V  •  «  f 


Feet. 
:{,4«0 
5, 643 
2, 570 
3,4U) 
3.5G2 

4,(m 

163 

14,000 

5, 757 

398 
2, 551 
7,843 
1, 01>3 
2. 558 
1,589 
1,771 
—225 
1,118 
7,677 

180 

43 

2,857 

16 

222 
4,624 
7.035 
4,851 

129 

6,491 

2, 819 

563 

10.437 

10, 577 

26 

782 

446 

66 

3,409 

7, 242 

966 

4,949 

3,756 

3, 647 

495 

161 

1,693 

6, 442 

485 

686 

606 

326. 

378 

55 

3,848 

3,W10 

4,  ;MI9 

4, 214 

9,670 

4,  :J57 

3,248 
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[BULL.K. 


Station. 


Los  Auceles 

Doh 

Do San  Pedro  Dessa 

Do Signal  Station . . . 

Loe  Encinos  Kanch 

Loo  Pozos  Ranch 

Los  Toros 

Lott's  Di^gins 

Luther's  Pass 

Do 

Lyell,Mt 

Do 

Lyon's  Ranch 

McBride's 

McBrido's  Peak 

McConnahas' 

McCnmber's  Mill 

McDonald  Peak 

McDonald  Ranch 

McGill,Mt 

McKesick*8  Peak 

McKesick's  Ranch 

McQuade's 

Macon 

Madeline  Hat  Peak 

Madeline  Pass 

Malaga 

Mapes 

Mare  Island,  N.  £ 

Mare  Island,  N.  W 

Mare  Island 

Marin  Island 

Marion 

Mariposa 

Do. ..Town  Hall 

Do  . . .  post-otiice 

Mariposa  Peak 

Markleeville 

Mariettas  Lake 

Marlett's  Peak 

Mariettas  Ranch 

Marl  Spring 

Martinez  East 

Martinez  C.  H 

Martin's 

Do 

Martin's  Ranch 

Marysvillc 

Do 

Master's  Hill 

Matthews'  Ranch 

Matnrango,  Mt 

Mayfield 

Mayhews    

Meade,  Mt 

Meadow  Mountain 

Meadow  Valley 

Melrose 

Menatchey  Valley 

Merced 

Merced  Falls 

j^eroed,  Mt 


Authority. 


Elevation. 


Wheeler 

Pacific  R.  R.  Reports 
L.  A.  &•  I.  R.  R...... 

U.  S.  Signal  Office... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Goddard 

Simpson  

Wheeler 

Whitney 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports 

Wheeler 

Wheeler 

Wheeler  (Theod.).... 

Wheeler 

Wheeler 

Wheeler 

Toner 

Wheeler 

P.  R.R.  Reports 

Wheeler 

Wheeler 

U.S.C.&O.S 

U.S.C.  &G.S 

U.S.C.  &  G.  S 

U.S.C.&  G.8 

U.S.C.  ifcG.S 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports. 

U.S.C.  &-G.S 

U.S.C.  &G.  8 

Monterey  R.  R 

Monterey  R.  R 

Wheeler 

C.  P.  R.  R 

Smithsonian  Inst.... 

U.S.C.  &  G.S 

Wheeler 

Wheehr  (Theod.) 

Toner  

S.&P.  R.R 

Wheeler 

Wheeler 

Wheeler 

C.  P.  R.  R 

Wheeh'r 

C,  P.  R.  R 

Wheeler 

Wheeler , 


(170) 


Feei. 

^26 

250 

2<3U 

350 

772 

.259 

203 

6.310 

7,1® 

7,505 

13,190 

13. 217 

1,397 

5,561 

13, 441 

3,981 

3,491 

7,964 

5,297 

9,214 

7.083 

4,469 

1,888 

450 

7,676 

5,667 

2,320 

5,039 

283 

101 

29 

74 

74 

1.962 

1,971 

1,942 

3,700 

5,525 

7,750 

8,631 

8,074 

3,793 

187 

27 

16 

1,982 

2,  or»5 

67 

80 

2,445 

6.294 

8,844 

34 

58 

10,540 

11,734 

3,757 

18 

9.503 

173 

360 

11,413 
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Station. 


Merritt'B 

Metqaite  Spring 

MetNjuite  Wells 

Middle  Lake,  Surprise  Valley , 

Midway 

Mill  Creek,  Sonora  road 

Miller,  Fort 

Miller*s  Ranch 

Mills  of  Madera  Flame  &,  Trading  Co. 
Milton 

Do 

Mineral  Bar 

Miteheirs  Ranch 

Moccasin,  Mt 

Modesto 

Mojave 

Mokelumne 

Mokelnmne,  Mt 

Molate  Island 

Molate  Point 

Mono  Lake 

Mono  Pass 

Monte 

Monte  Diablo 

Monterey 

Do  

Moonlight  Valley 

Moqneluniuo  Hill 

Moran's  Ranch 

Mormon  Bar 

Morocojo 

Morongo  Basin 

Morrow,  Mt 

Mosquito  Spring 

Mountain  House 

Mnd  Spring,  Amandor  road 

Mud  Springs 

Murphy 

Murphy's  Cabin,  Lake  Tenaiya 

Morphy's  Mining  Village 

Mnri»hy's  Ranch,  Buffalo  Salt  Works. 

Myers' Ferry 

Myers'  Station 

Nadean's  Station 

Napa 

Napa  Junction 

Napa  Junction  ( Adalante) 

Nash's  Ranch 

Nelson 

Nevada  City 

Newbury  Peak 

Newbury  Park 

Newcastie 

Newhall 

Newhall's  Ranch 

New  Pass 

New  York  Tent 

Niagara  Creek,  Sonora  road 

Nieholaa  (near) 

Nichola  Point 

Nilea  Jane,  with  San  Jos6  Branch  . . . 

Nimabew 

JITohle'sPa^a , 


Authority. 


Elevation. 


V/«     X    •     Mm*     MjL  •  m  •  m  m  • 

Wheeler 


I  *  •  •  «  «  < 


Wheeler 

C.  P.  R.  R 

Wheeler 

Med.  Dept.,  U.  S.  A.. 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Toner 

Wheeler 

Wheeler 

G.  P.  R.  R. .......... 

C  P.  R.  R.. ......... 

Toner  

Wheeler 

U.  S.  C.  &G.  S 

U.  S.  C.&G.  S 

U.  S.  Geol.  Survey  . . . 

Whitney 

Toner 

Whitney 

Monterey  R.  R 

Med.  Dept.,  U.  S.  A.. 

Wheeler 

Smithsonian  Inst 

Wheeler 

Wlieeler 

Monterey  R.  R 

Toner 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler  

U.  S.  C.  &G.  S 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

C  p.  R.  R...... . .... 

V/«    X  ■    IV*   Jtv .......  .... 

Wheeler 

Toner 

Nev.  Co.  N.  G.  R.  R.. 

Wheeler 

Wheeler 

C.  P.  R.  R 

C.  P.  R.  R. .......... 

Wheeler 

P.  R.  R.  Reports 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports 
Wheeler 

^^  •    X^  •    XV  •  XV  «•••«•  *  ••«« 

Wheeler 

Wheeler ,.  .. 


Feet 
54 
2,010 
3,674 
4,551 

356 
7,076 

402 
4,055 
4,499 

376 
5,845 
1,121 
4.285 
2,791 
93 
2, 751 
5,523 
9,467 

169 

133 

6,730 

10,765 

354 

3,856 

7 

140 
5,433 
1,502 
3,984 
1,630 
15 
1,500 
2,065 
2, 010 
5,641 
5,973 
4,671 
2. 703 
7,971 
2,195 
3,845 
7,434 
3,759 
2, 394 
18 
8 
76 
4,431 

125 
2, 531 
3,375 

830 

956 
1,152 

974 
3,164 
1,143 
6,690 

289 

6,262 

88 

2,451 

5,963 


m) 
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IB' 


Station. 


Authority. 


Eleva 


WillianiHon 
Wheeler 


Noble's  Pass   

Noman's  Spring 

Nora C.P.R.U.. 

Nordhoff |  Wheeler 

North  Dome  (above  valley  3,633) Wheeler 

NorthEnd  Peak ;  Wheeler 

Northups(  Excelsior  Hotel) :  U.S.C.&  G.  S 

NoTwalk I  C.P.R.R 

NotVs  Ranch ;  WTieeler 

NulPs  Ranch '  Wheeler 


.. .  ! 


Wheeler 

C.P.R.R 

C.P.R.R 

Wheeler 

Wheeler  (Theod.) 
Wheeler 


Oakdale '. .. 

Oak  Knoll 

Oakland 

Oakland  Wharf .. 
Observation  Peak 
Ogbum*s  Runch.. 

Olancha  Peak 

Old  Bony  Mountain '  Wheeler 

Old  Kinishew  Settlement !  Wheeler 

Omjumi,  Mountain i  Whitney 

Do Wheeler 

Orange :  C.P.R.R 

Oroville :  Wheeler 

Oso  Meadows i  Wheeler 

0«o  Mountain \  Whitney 

Owen's  River  Bridge !  Wheeler 

Pacheco :  U.S.C.&  G.  S 

Pacheco  Pass !  Whitiiey 

Paeheco's  Peak |  Whitney 

Pacific  House :  Whl^eler 

Pah  Ute  Mines '  Wheeler..^... 

Pah  Ute  Peak Wheeler 

Pah  Ute  Springs Wheeler 

Pajaro Toner 

Paleta  Peak Wheeler 

Palmer's  Ranch 

Pampa , 

Panamint 

Panamint  Station 

Panoehe  Pass 

Panola 

Paradise 

Paris 

Park  

Parker's  Ranch 

Parrott's  (formerly  Pandola)  Ferry. 

Peach  Spring 

Peddler's  Hill 

Pefta  Blanca  (Hai^^h^s  Ranch) 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Toner  .1 

Toner  

C.P.R.R 

L.  A.  &  I.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


Peninsula  Hill I  U.8.C.&G.S 


Penole,  Point  .. 

Penryn 

Perkins  

Petalimie  Creek 
Phillips  Ranch  . 
Phillips  Ranch  . 
Phillips  Station 

Pilot  Knob 

Pilot  Peak 


U.  S.  C.  &  G.  S 

Toner  

8.P.R.R 

U.  S.  C.  &  G.  S 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Petermann  ... 


Pinos  Mountain 

Pinto  Rock !  Wheeler 

Piute  Pass I  K.  P.  R.  R.  surveys 

Placeryille  Toner 


(175) 


CAIJFOBNU. 


49 


Station. 


^^Jwerville 

.^iMerville  Post-of&ce 

^^lAiBsburgh 

^^laasanton  

^^ieaaant  Valley 

^^oint  of  Books 

'orcapine  Flat 


rille 

b'a  Hotel 

S^nceton 

Stebaaoo's  Ranch 

Saigas  Base,  East  End 

Saigas  Base,  West  End 

Syramid  Moantain 

^ainoy 

^aiqoalmingo 

SailioadFlat 

Saocho  del  Chino  y  de  Jorapa 

Savenna 

Rawhide  Camp 

IBawson 


Seadinp.Fort 

Do 

Do 

Do 

BedBlnff 

Do 

Do 

Do..  .Signal  Station 

Bedding 

Bed  Hifi  Station 

BedmaosBancb 

Bed  Bock  Station 

Bed  Slate  Peak 

BedwoodCity 

BeiUy's  Station 

Beserroir  Honse , 

Beserroir.  in  Concord  Valley. 

Beynolds'Feiry , 

BhettLake 

Bichaidson , 

Bichmond  Point 

Binoon 

Bipley  Mountain 

Bitom'  Ranch 

Boberts'Feny 

Bobertson's 

Bohle 

Boeklin 


Sock  Spring . 
Rocky  island 
Book^i  Ranch 
fioseS] 
EossMooni 

fioatien 

Sowland's  Ranch 
finthezfoid ......  • 

Backetf s  Wells  .. 
fiMramento 

Do 

Do 


Authority. 


Elevation. 


Williamson 

Wheeler 

Toner 

\^»  MTm  Xw«  Xw a   ......  .... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler. 

U.S.C.&G.S 

U.S.C.ifeG.8 

Wheeler 

Wheeler 

Toner 

Wheeler 

Med.  Dept.  U.  S.  A  .. 

v/*  XT*  Xv*  Xw  ••••  ••••  ••• 

Wheeler 

Wheeler 

U.S.C.ifeG.S 

Pacific  R.R.  Reports 
Pacific  R.  R.  Rei>orts 
Pacific  R.  R.  Reports 
Med.  Dept.  U.S.A... 

Wheeler 

Williamson 

U.S.  Sig. Office 

V.    X    .   Xw.  Xv  ......    ..v.. 

U.S.C.&G.S 

Wheeler , 

Wheeler 

Whitney , 

Toner  

Wheeler 

Wheeler 

Wheeler 

Wheeler 

P.  R.R.  Reports 

U.S.C.&G.S 

U.S.C.ifeG.S 

Toner '... 

Petermann 

Wheeler 

Wheeler 

Wheeler 

Toner 

C.  P. R.  R....  •----•  ^ 
Pacific  R.  R.  Reports 

U.8.C.&G.S 

P.  R.  R.  Reports 

Wlieeler ■... 

U.8.C.&G.S 

S.P.R.R 

Wheeler 

\^,  &  .  xC«  xC. ...... 

Toner 

C.P.R.R 

Smithsonian  Inst 
Williamson 


•  «    V   *  •   •      «   < 


Feei, 

1,966 

1,893 

209 

353 

2,405 

2,5«2 

7,749 

1,028 

4,394 

2,558 

2,104 

973 

19 

129 

10,127 

3,381 

1,084 

2,606 

1,000 

2,347 

1,556 

228 

474 

596 

675 

674 

518 

307 

370 

306 

324 

556 

188 

1,181 

2,394 

13,400 

10 

1,477 

1,013 

202 

543 

4,014 

1,116 

192 

2,050 

7,500 

4,345 

184 

819 

179 

249 

4,896 

157 

4,181 

3,545 

2,205 

72 

6,222 

168 

312 

30 

82 

81 


BoL 
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[BT7LL.& 


Station. 


Sacramento  Signal  Station 

Saddle  ^Malaga)  Mountain 

Saint  Clair  Bancb 

Saint  Helena 

Salinas  City 

Salsbnry 

Salt  Wells 

San  Andreas 

San  Antonio  PeiJc 

Do 

San  Benito 

San  Benito  Pass 

San  Bernardino 

San  Bernardino  Monntadn 

San  Bernardo 

SanBrano 

San  Buenaventura 

San  Carlos  Peak 

Sand  Creek 

Sand  EnoU 

San  Diego 

Do. ..Mission 

Do. . . Signal  Station 

SanEmigdio  Store 

San  Fernando 

Do 

San  Fernando  Pass 

San  Fernando  Peak 

San  Fernando  Tunnel,  south  mouth 
San  Felipe 

Do 

San  Francisco,  Signal  Station 

Do Presidio 

Do * 

San  Francisqoito  Cafion 

San  Fraucisquito  Pass 

San  Gabriel . 

Do Church 

San  Gabriel  Mine 

San  Gabriel  Peak 

San  Gabriel  Range 

San  Gorgonio 

San  Gorgonio  Pass 

Do 

San  Isabel  Rancho 

San  Jacinto  Mountain 

San  Jose 

Do 

San  Leandro 

San  Lorenzo 

San  Luis  Obispo 

San  Luis  Pass 

San  Luis  Bey 

San  Mateo 

San  Miguel 

San  Pablo  Point 

SanPascual 

San  Pedro 

San  Pedro  Point 

San  Pedro  Hill 

SanQuentin,  Point 

Santa  Ana 

Do 

Santa  Ana  Hotel 


Authority. 


U.S. Signal  Office. 

Wheeler 

Wheeler 

C.P.R.R 


S.  P.  R.  R. ....••••• 

Wheeler 

Wheeler 

U.S.C.&G.S 

Wheeler 

Smithsonian  Inst .. 
E.  P.  R.  R.  Surreys. 
Wheeler 


Whitney 

Pacific  S.  R.  Reports. 

Toner 

Toner 

Whitney 

C.P.R.R 

U.S.C.&G.S 

Emory 

Pacific  R.  R.  Reports. 
U.S.  Signal  Office.... 

Wheeler 

C. P. R. R  ........... 

Wheeler 

Pacific  R.  R.  Reports. 

Whe«ler 

Wheeler 

Pacific  R.  R,  Reports. 
Pacific  R.  R.  Reports. 
U.S.  Signal  Office.... 
Med. Dept. U. 8.  A  ... 

U.8.C.&G.S 

Wheeler 

P.  R.  R.  Reports 

Wheeler 

Wheeler 

Wheeler 


Elevation. 


Whitney. 4,500 

p.  R.  R.  Reports 

T.&P.R.R 

Toner 

Wheeler 

C P. R. R...... ...... ....... 

U.S.C.&G.S 

Toner 

Toner 

P.  R.  R.  Reports 

Med.  Dept.  U.  S.  A 

Toner 

Toner 

U.S.C.&G.S 

Emory 

Pacific  R.  R.  Reports 

U.S.C.&G.S 

Wheeler 

U.8.C.&G.S 

U.S.C.&G.S 

C. P. R. R...... ...... ....... 

Wheeler 


FeeL 

70 

2,896 

1,961 

244 

42 

126 

117 

1,033 

9,931 

10, 191 

140 

2,700 

950 

11,600 

1,118 

16 

12 

4,977 

2,315 

227 

30 

64 

67 

788 

1,066 

1,034 

1,940 

3,793 

1,429 

2,176 

2,456 

60 

150 

384 

2,382 

3,718 

419 

481 

1,703 

6,232 

to  6, 500 

2,560 

2,800 

2,621 

2,957 

10,987 

91 

118 

48 

35 

402 

1,556 

20 

23 

616 

97 

716 

30 

356 

1,462 

173 

3,620 

137 

141 
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Stftdon. 


Anthority. 


Elevation. 


Santa  Barbara 

Santa  Bnena  Yentnra 

Santa  Catalene 

Santa  Clara 

Santa  Cms  Station 

Santa  Cms  Point 

Santa  Isabella 

Santa  Isabella  Banoho •. 

Santa  Monica 

Do 

Santa  Panla 

8«nta  Rosa  Valley 

SanVincente 

Say-qpi-to  Spring 

ScnanerSy  Mount 

Sohool  House 

Sehultz,  Mount 

Soodie's  Ranch 

Semi  Pass 

Sentinel  Dome  (above  valley  4,160) . 

Sesma 

Sevastapol  Flat 

SeTen  Palms 

Shafer?s  Station 

Shasta 


Shasta,  Mount 

Shasta,  Mount  (timber  line  on) 

Shaw's  Flat 

Do 

Shaw's  Ranch 

Shear's  Bridge 

Sheep  Head 

Shefl^r's  Hot  Springs 

Sheridan 

Shingle  Springs 

Shiun's  Ranch 

Shoo-fly  Bridge 

Shumway's  Ranch 

Sierra  Valley 

Sierraville,  June,  of  S.  T.  &,  L.  Road, 

Do....  Post-office 

SilUman,Mt 

Silver  Creek 

Silver  Lake  Hot^ 

SUverMt 

Silver  Mountain  City 

Silver  Mountain  Pass 

Simi  Ranch 

Smith's  Ranch 

Smoke  Creek  Depot 

Snelling  Post-office 

Snider's  Store 

Snow's  Hotel 

Soap  Spring 

Soda  Lake 

Do 

SoledadCity 

Soledad  Pass , 

Solfatara 

Sonoma  Mountain 

Sonora  Mountain 

Sonoia  Pass 

Sonora  post-office 

Soto 


Smithsonian  Inst 

Wheeler i 

Toner 

Smithsonian  Inst ... 

U.  S.  C.  ifeG.S 

U.  8.  C.  AG.  S 


Pacific  R.  R.  Reports 
L.  A.  IK  I.  R.  R ..... . 

Wheeler 

Wheeler 

Wheeler 

L.  A.  &>  I*  R«  R...... 

Wheeler 

Wheeler 

S.P.  R.  R 

Wheeler 

Wheeler 

P.  R.  R.  Reports 

Wheeler 

Toner 

Wheeler 

K^  •  Jt  .   iSf  Xl ....    ••....    a. 

Wheeler 


Whitney 


Toner . . . 
Wheeler. 
Wheeler. 
Wheeler, 
Wheeler. 
Wheeler. 


S.P.R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Toner 

Wheeler 

Whitney 

Wheeler 

Whitney 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Paoitio  R.  R.  Reports  . 

Wheeler 

Wheeler 

A.  <&  P.  R.  R.  surveys. 

Wheeler 

U.S.C.&G.S 

Wheeler 

P.  R.  R.  Reports 

Wheeler 

Toner 


FeeU 
20» 
146^ 
3,000' 
9S^ 
359^ 
32 
3,0&0' 
2,957 
20 
15- 
384. 
176- 
107 
5,553: 
6)864 
K^ 
27» 
716 
577 
Oil 
229 
210 
126 
026 
l(iO 
442 
000 
270 
036 
311 
007 
914 
094 
113 
427 
040 
071 
067 
910 
904 
880 
623^ 
700. 
174 
934 
446- 
793. 
674 
047 
163: 
252 
925 
217 
706 
002 
128= 
513 
215 
908 
292 
478 
115 
816 
186 


2 
2 

1 

8 

2 
1 
4 

1 

14 
8 
2 
2 
6 
2 
3 
4 

1 
5 
3 
5 
4 
4 
4 

11 
3 
7 

10 
6 
8 

1 
4 


1 
1 
2 
3 
5 
2 
11 
10 
1 


(175) 


52 


ALTITUDES  IN  THE   UNITED   STATES. 


{BULL.6w 


Statii^ 


^nth  Dome  Qip)  (above  valley  4,963) 

6oatliFoTk  Moantain 

•CIpadra 

Do 

-Spanish  Ranch 

'Sprague's  Ranch 

^jningville 

'Stanford  Mountain 

Starr  King,  Mt.  (above  vaUey  5,171) 

State  Line  Peak 

nStevens  Bar  Ferry 

Stevens  Mountain 

43teven8  Ranch,  Hope  Valley 

Stockton,  Juno.  withS.  ^^^V.  <&  8.  ife  C.R.  R's. 

Stockton's  Cabin ••. 

Stockton  Mill 

Stokes  Mountain 

Stonebreakers 

Stony  Point  .--., 

StormR 

Strawberry 

Strawberry  Station  (toU-houae) 

Strawberry  Valley 

Do 

Su^ar  Loaf  Mountain 

Sulphur  Peak 

■Sulphur  Spring  Ranch 

SummitPeak 

.  Summi  t  Post-office,  west  of  Beckwith's  Pass 

Summit  Station 

Summit  Valley 

^Sunmer 

Sunday  Peak 

Do 

:Sunoe 

iSurveyors*  Wells 

iSusanville 

Suspension  Bridge,  Mokelumne  River 

Sutler 

Swanns'  Ranch,  £.  Walker  River 

Sweetwater  Mountain 

Sycamore 

Sycamore  Grove 

TahoeCity 

Tahoe  Lake 

Tamalpais,  Mount 

Tamarac 

Tamarack  Flat 

Tannery 

Tape  Ranch 

Tassett 

Taylor's  Ranch 

Tavlorville 

Tenachapai,  Mount 

Tehachapai  Pass 

Tehama 

Tejon,  Fort 

Do  

TeJon  Pass 

Tejon  Ranch 

Telegraph  Hill , 

Telescope  Mountain 

Temescal  Mountain 

Thomas  Ranch .1 


Authoizil^* 


Wheeler,.. .... 

Wheeler 

C  P»  R»  R  •«... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Wheeler 

Wheeler 

Wheeler , 

Wheeler , 

Wheeler 

0«    X   •   rC«    li  .  m  »  mm, 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


Nev.  Co.  N.  G.  R.  R 

Wheeler 

Wheeler 

Toner 

Williamson 

Wheeler 

U.S.C.&G.S...  - 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Toner 

v/.  MTt  XX>«  Xw •.*..■  *** 

Wheeler 

Wheeler 

Toner  

Wheeler 

Wheeler 

Wheeler 

Toner 

Wheeler 

Wheeler 


Wheeler 

Wheeler 

R.  R.  Reports 
Whitney 


Wheeler. 
Wheeler. 
Wheeler. 


Wheeler 

Wheeler 

Wheeler  (Theod.). 
Wheeler 

\j •  X  .  A.  Iv..«.  ....  , 

Med.Dept.U.S.A. 

Wheeler 

P.  R.R.  Reports... 

Wheeler 

U.S.C.&G.S.... 
Wheeler  (Theod.). 
Wheeler  (Theod.). 
Wheeler 


Elevation. 


Feet. 
6,804 
7,406 

705 

602 
3,635 
2.960 
46 
9,175 
9,022 
8,405 

614 
10,  Oil 
7.382 
23 
5,877 
4,639 
2,009 
4,360 

500 
2,424 
5,236 
5,605 
3,567 
5,707 
6,416 
3,471 
4.466 
8,301 
4,875 
6,963 
6,765 

415 

8,335 

11,069 

264 
3,567, 
4,195 
2,092 

919 

5,042 

11, 778 

302 

447 
6,252 
6,247 
2.597 
6,209 
6,234 
4,400 
1,373 
63 
1,047 
3,479 
9,214 
3,632 
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StatUm. 


Thompaon 

Thompeon'8 

Thompson's  Feiry 

Thompson's  Peak 

Thunder  Moontain 

miey'sBanch 

Tipton 

Todos  Santos  Pass 

ToolnchaPeak 

TomalesBav 

TopaailRook 

Towler's,  Napa  Valley 

Town  Talk 

Tragedy  Spring 

Trinehera 

Trinidad 

Troat  Meadows 

Tmokee 

Do 

TmekeePass 

Tmebody 

Tnlaxe 

TnlareLake 

TullFlat 

Tallock 

Tnolnmne  Grove 

Tomer's  Ranch,  Sierra  Valley 

TatUetown 

Twin  Lake 

Twhi  Peak 

Twin  Peaks « 

Twist's  Banch 

Tyler's  Ranch 

inil's  Ranch 


Union  Camp 

Union  HUl 

VAcaTille 

Talla  Citron 

Tnlleoito 

I>o..Po0t-Office 

Ynl^ 

Vall«(Jo(North)r.r."!'Iir/.!II! 

Valkrjo  (South) 

Vergennes  Ranch 

Vina 

Viaalia 

Visalia,  Signal  Station 

Volcano 

Wabler  Lake  Hoose 

W^adet^  Meadows 

Wadet^  Peak 

W^ahgnyhe  Mountain .«. 

WalfersPass 

Do 

Wallaoe's  Ranch,  Warner  Lake 

Walnut  Qrove 

Wann  Springs 

Warm  Springs,  Sonora  Road . . . 

Warner's  Pms 

Warner's  Ranch 

Waneo'iiFettk 

Wadiingtony  Mount 

Wsshfngfton  Quarts  Mill 


Authority. 


Eleyation., 


C.P.R.R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

C  P«  R«  R*  ...... 

P.  R.R.  Reports. 

Wheeler 

U.S.C.ifeG.S.. 
U.S.C.ifeG.S.. 


Nev.  Co.  N.  G.  R.  R . 

Wheeler 

Wheeler 


Wheeler 

C*  P.  R.  R........... 

Wheeler 

P.  R.  R.  Reports 

C.P.K.R 

Pacific  R.R.  Reports 

Wheeler 

Toner 

Wheeler 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Whitney 

Wheeler 

Wheeler 

Wheeler 

Smithsonian  Inst .. 
Nev.  Co.  N.  G.  R.  B. 

Toner 

Rmory 

Toner 

Wheeler ^ 

U.S.C.&G.S 

U.S.C.&G.S 

C  P.  R*  R.*......., 

v>«  ^»  -K.  A.ri. ....... 

Wheeler 


Williamson 

U.S.  Signal  Office. 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler  (Theod.) 
P.  R.R.  Reports.. 

Wheeler.... 

Wheeler.... 

v/.  jr .  Xv.  Xk ......... 

C.P.R.R 

Wheeler 

P.  R.R.  Reports.. 
P.  R.R.  Reports.. 

Wheeler , 

Wheeler 

Wheeler 


Feet. 
9 
2,114 
188 
7,752 
9, 121 
2,609 
267 
637 
7,Q2St 
67^ 
81 
369- 
2,774 
7,989- 
7,567 
5,829 
5,99S 
6,819- 
5,795- 
7,200 
8» 
28^ 
398 
5,594 
106 
6,794 
4,904 
1,321 
5,106^ 
8,824 
8,926 
1, 121 
4,P02r 
2,66ir 
54 
2,706- 
175 
1,5.'«> 
l,64a^ 
1,74S 
•87 
371 
26^ 
13 
940- 
211 
384 
34^ 
2,075. 
6,808 
4,56r 
7,153. 
8,527 
5,302 
5,322 
4,487 
309 
4& 
7,385 
3,870 
3,022 
9,668 
10,802 
1,032 


(177) 
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ALTTTUDES  IN  THE   UNITED   STATES. 


[BULL.5u 


Station. 


Wataonville 

WanoobaPeak 

Webster 

Welden * 

Welds 

Wellington  Monntain • 

West  Point 

West's  Ranch 

Wheatland 

White  Granite  Mountain 

White  Bock 

Whitney 

Whitney  Meadows 

Whitney,  Mt 

Wellington  Mountain 

Wild  Rose  Spring 

Wiley's  Station,  Amador  Road 

Williamson  Rlyer 

Williamson's  Lake 

Willow  Lake 

Willow  Ranch 

Willow  Spring 

Willow  Spring  (Head  of  Willow  Creek) . ., 

Willow  Tree  Spring 

Wilson's  Ranch 

Woodford's 

Woodland,  Junction  with  N.  R.  R 

Do 

Woods  Peak 

Workman's  Hill 

Workman's  Ranch 

Wright  Lake 

Yallowbally 

Yankee  Jim's 

Terba  Buena 

Yosemite  Valley 

Yosemite  Valley  (cliffs  and  domes  abont  it 
range  from  7,000  to  9,900  feet  above  sea) 

You  Bet 

Yountville 

Do 

Yreka 

Yreka  Ghip  --^ 


Authority. 


Elevation. 


Wheeler 

C.P.R.R... 

Wheeler 

Wheeler.... 

Wheeler 

Wheeler 

Wheeler.... 
C.P.R.R... 
Wheeler 

p.  Jl  «  JB*  R  . . . . 

Wheeler 

Wheeler — 

Whitney 

Wheeler 

Wheeler 

Wheeler.... 
Wheeler 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

C,P.R.R 

U.S.C.&G.S. 

Whitney 

Wheeler 

Wheeler 

P.R.R.Reports 
Petermann  .... 


U.S.C.&G.S 
Whitney , 


Williamson 

Nev.Co.N.G.R.R 

C.P.R.R 

CaLP.R.R 

Williamson 

Whitney 


45 

11,267 

24 

2,668 

2,217 

7,665 

2,749 

596 

84 

7,045 

495 

10,051 

9,371 

14,898 

7,665 

4,683 

5,027 

4,387 

2,588 

5,382 

4,275 

420 

5,084 

2,500 

1,115 

5,676 

63 

58 

10,552 

1,363 

362 

4,470 

8,000 

3,185 

345 

4,060 

3,9:% 

2,172 

97 

105 

2,731 

6,642 


(178) 


COIiOBABO. 


Station. 


Elevation. 


Ada  Spring 

,£ola8,  Moont 

Do 

Agate........ 

Acenoy  Knob 

Auon 

Alamoea.  San  Juan  Jane 
Aldan's  Junction  ....... 

Alder's  Junction 

Alieante 

Alkaline  Station 

Allen's 

Allen's  Park 

Alma 

Altar  Peak 

Americas 

Anderson's  Ranch 

Animas  City 

Do 

Anita  Peak 

Antelope  Park 

Antelope  Pass 

AnterOy  Mount 

Do 

Antonita 

Apache 

Apishapa 

Arapahoe  

Arapahoe  Peak 

Arboies 

Argentine  Pass 

Argo 

Arkansas  Bridge 

Arkansas,  Mount 

Arkansas  Pass 

Aroyo  

Arvada 

Athal  Divide 

Audubon^  if  ount.  Timber  line  on 

Badger 

Badito 

Do 

Baker's  Mine 

BakersTille 

Do 

Bald  Mountain 

Do Timber  line  on... 

Baldy 

Bald^  Peak 

Banded  Peak 

Do 

Barnes 

BasaH  Peak 


.Timber  line  on. 


Hayden 
D.&R.O.R.B 
D.  &B.G.R.B. 
King 

Hayden 

Wheeler 

Bk,m  Mr*   XL*  Mm  ......  ...... 

Wheeler 

R.  y.  &  B.  &  C.  B.  B. 

D.  &B.  O.  B.B 

Wheeler 

Wheeler 

D.dcB.O.B.R 

Wheeler 

D.&R.R.B.G 

Hayden 

Wheeler 

Wheeler 

D.&R.G.B.B 

Wheeler 

D.&B.O.B.B 

Wheeler 

King 

Hayden 

R.  K.  Surveys 

Wheeler 

Hayden 

D*  &> R*  Cx>  R* R......  >• 

D.  &R.  G.  R.  R 

D.  &R.  G.  R.R 

K.  &P.  R.  R 

Hayden 

Hayden 

D.  <&R.  G.  R.  R 

Wheeler 

C*  G»  R*  R ...... .....a 

Wheeler 

Hayden 

Wheeler 

K«  P*  R*  R.... ....  •..« 

kj9  C/«  xC*  JbC.. . . . < 

D.  P.  R.  R. 

Hayden 

D.  &  R.  G.  R.  R  .. 

Wheeler 

Ruffner 

Whitney 

Hayden 

G.  L.  &  S.  J.  R.  R 

Hayden 

Hayden 

D.  A  R.  G.  R.  R  .. 

Hayden 

Wheeler 

Hayden 

D.4&R.G.R.R.... 
Hayden 


•  •••«»  I 


•  •  •  •  m  m  t 


9,300 

9,399 

5,508 

9,279 

14,054 

14,211 

5,458 

12,274 

4,656 

7,524 

8,961 

8,905 

11, 148 

4,136 

9,428 

8, 513 

10,254 

13,254 

8,118 

4,249 

6,532 

6,622 

10,061 

6,433 

8,050 

13,85^ 

14,245i 

7,866 

5,917 

6,137 

4,006 

13,520 

11,100 

5,991 

13.286 

5,214 

7,741 

13,647 

11, 445 

4,648 

5,322 

6,301 

11,325 

6,743 

6.387 

6,530 

11,956 

9,753 

9,676 

11,493 

11,100 

7,592 

14, 176 

12,824 

12,860 

6,207 

11,906 


(179) 
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ALTirUDEB   IN  THE   UNITED   ftTATES. 


[BULL.& 


Eltatioii. 


Basalt  Peak ^ 

Bear  Creek •• 

Bear  Creek  Paas 

Do 

Bear  Creek  Station 

Beaver  Brook 

Beaver  Creek 

Belden 

Belteview  Peak 

Do 

Bennett 

Bent  Cafion 

Benton 

Bergen  Peak 

Bergen's  Monntain 

Bergen's  Park 

Bergen's  Ranch 

BerthondPass 

Do 

Bessemer 

BigHUl 

Big  Lake  (San  Lnis  Valley) ... 

Bird's  Eve 

BismarckP.  O 

Bison  Peak 

Blackbnm 

Black  Hawk 

Do 

Blackhead 

Blaokwell 

Blair 

Blaine,  Mt 

Do 

BlancaPeak 

Do 

Blodget's  Peak 

Boon 

Borst's 

Bonlder 

Do 

Boulder  Pass 

Do 

Bonlder  Peak 

Boundary  Peak 

Box  Elder 

Bradford  Junction 

Brant's  Junction 

Brazos  Peak 

Breckenridge 

Breckenrid^  Pass 

Brid|^port 

Brighton 

Bristol  Head 

Do 

Bro88,Mt • 

Brownville 

Brush 

Buck  Mountain 

Buckskin  Mountain 

Buena  Vista 

Do S.  P.  SwitchNo.  1. 

Do S.  P.  SwitchNo.  2 

Buffalo,  Mount 

Buffalo  Peak 


Authority. 


Elevation. 


Wheeler 

G.  &S.  P.  B.  R 

Hayden 

Wheeler 

Parry 

C.  C  R.  R  ....  ............... 

D.4&R.  G.  R.  R 

jlJ*  oC>  XL.  \X.  XL.  JCL  •...•••  ..*••«• 

Wheeler 

Hayden 

Wheeler 

D.&R.  G.  R.  R 

Harden 

Hayden 

Hayden 

Parry 

Parry 

U.  P.  R.  R.  Surveys 

D.  &>  R. G. R. R  ••.... .... .... 

\m/m  \jm  ^\f  XL  ....  .  .  m» ..  •.••  ...... 

Wheeler 

D.  &f  R. G. R. R  ........ ...... 

Wheeler 

Hayden 

D.  &R.  G.  R.  R 

Whitney 

Hidden 

A. T. &.S. F. R. R  ............ 

R.V.&B.O.C.R.R 

Wheeler  (Theod) 

Wheeler 

Wheeler 

Hayden 

Hayden 

^L.  X *  flu  O.  X  .  m\i*  XL .....■.•...•• 

D.  &>  R.  G.  R*  R  ......  .••••. . 

G.  xj.  &f\j»  K.  R. .. ... ... ... .. 

Parry 

Hayden 

V.  P.  R.  R.  Surveys 

Wheeler 

Hayden 

K.  P.  R.  R.. ...... .... .... .... 

Parry 

D.&R.G.R.R 

Harden 

Whitney 

Wheeler : 

D.&^R.G.R.R 

D.P.R.R 

Hayden 

Wheeler  (Theod) 

Hayden 

G.  L.  &S.  J 

R.  V.  &>  B.  w  C.  R.  R. ....... 

King 

Hayden 

D.  &R.  G.R.  R 

tJt   flb'  XL.   \jtm  XL>  XL ....  ......  .... 

D.  <&R.G.R.R 

Wheeler 

Hayden 

(180) 


Feet. 

11,565 

5.547 

12,600 

11,606 

7,198 

6,301 

4,976 

8,346 

12,673 

12,360 

5,496 

4,696 

6,dU 

9,555 

9,778 

7,643 

7,752 

11,349 

11,350 

4,751 

6,823 

7,478 

10, 161 

7,7:J6 

12,237 

7, 357 

8,031 

7,543 

12, 514 

3,573 

4,705 

14,249 

13,905 

14,269 

14,464 

9,500 

4,438 

6,811 

5,:i08 

5,536 

11,670 

11,900 

12,417 

12,840 

5,528 

8,069 

9,893 

11,274 

9,674 

11,503 

4,727 

4,979 

12,800 

12,637 

9,468 

9,151 

4,235 

10,877 

14,296 

7,948 

7,921 

7,927 

13, 755 

13,541 


COLOBADO. 


5t 


Stakkm. 


^DffidoPeak 

Do Timber  line  on.. 

BfilhAo  Springs,  Sonth  Park  . 

I>o 

*oriington 

^^''nhftm  ................... 

^XTougtuf 

^tteVaUeyP.  O 

*!r^*B  ....................... 

^J»r8,Moimt.r.-l"--..IIIII 

^     Xjo Timber  line  on.. 

^^txn 

^«loa 

CWn^net 

^•«»H)ia 

C*o»«lPeak 

^•»i«Ton'8  Cone 

^•«»i«ron,  Moant 

^^*«^l>y,  Moont , 

^       l>o 

^••«i«eld 

*^*ti^nCity 

Do (Old  Depot) 

Do.. -•..(New  Depot) 

Do (Leadyille  Jimc.)  • 

p         Do (G^pe  Creek) 

X^B^itol  Mountain 


C 
C 
C 


^^"Inmeria 

Mountain 


p         Do.Planters'  Hotel 
p^^'^lile  Springs , 


8 


C 
0 
C 

C    _^^ 

^^isUe  Peak 
X^«tle  Rock. 
k^<lin 

f^^^W» 

f:;;^dar  Creek 
Vi^^dar  Point, 
'^^^ntral  City 
e^     Do 

^r^ntrerille.. 


City,. 

s  Cabin,  Antelope  Park. 
eHiU 


^Iiaiidler  Creek  Junction. 
^Iieyenne  Mountain...... 

^lieyenne  Wells 

^l>i^*SO  lAke 

gWooT 

vSldcoia 

Do 

Chief 

Obimney  Ouleb 

ChTteOake 

Oimanon 

OhuuMDon  Movmtain 

ClnMF^ak 

GlaytOD  Cone 


Autbority. 


Wheeler. 
Hayden  . 
Wheeler. 
Whitney 


D.  &B.  G.  H.  B 

Wheeler 

Wheeler 

Hayden 

Hayden 

D.  &R.  G.  R.R 

A»y  X.  &>  S*  f  •  Rt  R.... 

D.  <&R.  G.  R.  R 

G.  &  S*  P.  R*  R...... .. 

King 

Hayden 


Hayden , 

Wheeler 

D.  &B.  V.  R.  R 

Wheeler 

D.  &R.  G.  R.R 

D.  &R.  G.  R.R 

D.  &R.  G.  R.R 

D.  &R.  G.  R.R 

Hayden 

D.  <&R.  G.  R.  R 

D.  &R.  G.  R.  R 

Wheeler ., 


•     •  «   «   w  • 


Elevation.  * 


Harden 

D.  OL  R.  G*  R« R.. .......... 

A>,  X.  &  S.  F.  R.  R ...... .... 

D.  P.  R.  R 

R.  V.  &.B.  &  C  R.  R........ 

Wheeler 

ij,  OL  R>  G>  R*  R. ...... .....< 

D.  <&R.  G.  R.  R 

Hayden 

U»  Ot>  Xl>«  \jt*  Xv«  XL  ....  .....  ...< 

A.,  T*  &>  S«  F.  R.  R  ...... .... 

U»    OU    Xl><    \7*    Dtm    JH  ......    ....    ...I 

D.  &  R.  G«  R*  R.... ...... .... 

Ik.  P.  R.  R  .................. 

v^.   Kj •   XW«   J^.  ......  ......  ...... 

Parry 

Wheeler 

T).  &>  R.  G.  R*  R... ....••.••. 

Wheeler , 

D.  &>  R.  G*  R*  R*.... ........ 

Hayden 

K.  P.  R.  R  ............ ...... 

Hayden 

A.y  X*  ck  D*  f «  B>  A  ...... .... 

Wheeler 

D.  &R.  G.  R.  R 

Hayden 

Xoner 

Jj.  ck  R*  G*  R*  R...... . ..... 

Hayden 

King 

Hayden 

(181) 


Feet 

13,323 

12, 041 

8,952 

8,901 

4,97ft 

5,220 

10.878 

5,894 

5,203 

12,778 

11,400 

4,859 

3,75ft 

8,84^ 

5,944 

9,158 

11,46a 

14,000 

13,274 

13,35ft 

5,048 

5,39ft 

5,320 

5,322 

5, 313 

5,357 

13,997 

ft,  151 

6,402 

12,078 

9,167 

9,905 

4,929 

3,517 

5, 696 

4,357 

9. 989^ 

7,763 

4,982 

14, 115 

6,198 

4,234 

7,330 

0,728- 

5,712 

8,484 

8,30a 

7,727 

7,942 

12, 248 

5,19a 

9,948 

4,277 

11,500 

4,530 

6,07ft 

6,095 

11,833 

5,909 

7,186 

6,874 

12,600 

13, 167 

9,500- 


i 


68 


ALTTTUDES   IN  THE   UNITED   STATES. 


[BULL,  fib 


Station. 


Clelland 

Cleoia 

Cloud  City 

Coal  Creek 

Coal  Junction 

Coal  Mountain 

Cocbetopa 

Cochetopa  Dome 

Cocbetopa  or  Los  Pinos  Agency 

Cocbetopa  Pass 

Do 

Do 

Cofilntop 

Coke  Ovens 

Colfax 

Colina  .......•.••.•.••.....•.•.•.. 

Collins,  Fort 

Colorado  City 

Do 

Do 

Colorado  Springs 

Do passenger  depot . . 

Do Manitou  Junction 

Do frelgbt  depot 

Do sigmd  station  .... 

Comancbe  Peak 

Conaios 

Conejos  Peak 

Conical  Butte 

Corliss  Springs 

Corona 

Corral  Peak 

Costilla 

Costilla  Pass 

Cotopaxi 

Cottonwood 

Coxo 

Cranes  Park 

Crescent  Peak 

Crested  Butte  (Mt.) 

Do depot 

Crested  Butte  (Irwin  Junction). ... 
Crestv>ne 

Do 

Crestone,  timber  line  on 

Crooks 

Crystal  Creek 

Crystal  Lake 

Cub  Mountain 

Cncamonga  Peak 

Cncbaras 

Cncbaras  (El  Moro)  Junction 

Cncbaras  Pass 

C  nemo  Verde  Peak 

Culebra  Cburcb 

CulebraPeak , 

Cnmbres , 

Cunningbam  Pass 

Cuuningbam  Pass,  Timber  line  on  . 

Curasse 

Curecanti 

Currant  Creek  Pass 

Daly,  Mt 


Authority. 


Elevation. 


A.;  Tt  ct  S.  Fa  B.  B 
D.  &  R.  O.  R.B... 

D.&B.O.B.  B 

D.&B.  G.B.B 

D.&B.G.B.B 

Kinff 

D.  £B.G.B.B 

Wbeeler 

"Wbeeler 

Wheeler 

P.  B.B.  Reports.... 

Hayden 

Hayden 

D.  <&B.O.  B.B.... 

Wheeler 

D.  &  B.  Gr.  B.  B  •  > .  • . 

Toner 

D.  &B.G.  B.  B.... 
Parry 

Hayden 

Wheeler 

D.  &B.  G.  B.  B.... 
D.  &B.  G.  B.B.... 
D.  <&B.  G.  B.  B.... 
U.  S.  Signal  Office.. 

King 

Hayden 

Wbeeler 

Hayden 

Hayden 


• »  •  •  •  •  * 


.J. 


B.  V.  &  B*  &  C*  B.  B  .1 

Hayden 

Wbeeler 

Palmer 

D*  &  B.  G*  B*  B...... . 

Kj9  \j*  Xl»  X*  •  .  .  . .  .  ....  *.• 

D.  at  B.  G«  B.  B ...... . 

D*  &  B*  G.  B.  B  ....... 

King 

Ha^en 

D.  &B.G.B.B 

D.  Sl  R.  G.  R.  R  .••••.. 

Hayden 

Wheeler 

Wbeeler 

D.  &R.  G.R.R 

D.  <&R.  G.R.  R 

D.  ct>  R«  G.  R.  B.... .... 

Hayden 

Wheeler 

D.  ^  R.  G. R.  R  ...... .. 


Wheeler 

Wheeler 

Wheeler 

Hayden 

D.&R.G.R.R... 

Hayden 

Hayden 

D.&R.G.R.R  ... 
D.&R.G.R.R... 

Wbeeler 

Hayden 

(182) 


FoeL 

6,145 

6,993 

8,940 

5,338 

6,186 

8,430 

7,821 

11,673 

9,088 

10,032 

10,032 

10,000 

8,003 

5.932 

8,599 

6,712 

4,815 

6,092 

6,344 

6.049 

6,010 

5.970 

5,967 

5,960 

6,032 

11,929 

7,880 

7,435 

13,183 

9,848 

5,985 

4,547 

11,333 

7,551 

9,520 

6.364 

7, 178 

9,731 

10,097 

10,255 

12,052 

8,871 

8,853 

14,233 

13,190 

12,107 

8,144 

6,869 

9,389 

10,623 

8,529 

5,921 

5,925 

9,994 

12,341 

8,010 

14,069 

12,090 

11,500 

4,493 

7.052 

9,664 

13,193 


.1 


COLORADO. 


59 


Station. 


Dayton .•• 

Do 

DeerTraQ 

DelNorte 

Do 

Do 

Del  Norte  HiU 

Del  Korte  Peak 

Delta 

Denver  Union  Depot 

Do  ..Junction 

Do  ..signal station 

Derby,  Mt 

Diamond  Peak 

Dillon  (Breckenridge  Jonetion)  .. 

Divide 

Dominqnes 

Dora 

Dodson's  Banoh 

Doofflas 

Doyle , 

Dogley 

Doinont , 

Dann's  Peak 

DnrangOy  passenger  depot 

Do  ..fireight  depot , 

Eagle  Park 

Do 

Eagle  River  Peak 

Earl 

East  Mountain 

East  River  Pass 

Eckley 

Edgerton 

Eign teen-mile  Mountain ........ 

Ei&r's 

Biter's  Junction 

Eiler's  Smelter  Junction 

£lb6rt,Mt r 

Do...Timber  lineon 

ElkMountain 

Elk  Park 

ElLat^ 

ElMoro 

El  Moro  Mines 

Empire 

Do 

Eofldneer  Mountain 

Ei^lemanUy  Mt,  Timber  Ihie  on 

Esealante 

Ethel  Peak 

Evans 

Do 

Do 

Evaosy  Mount 

Do 

Do Timber  line  on 

Do Timber  line  on.... 

Exeelsior 

FtMUj 


Authority. 


Elevation. 


>•••     %•»««•      •••! 


•  m    «•««») 


Hayden 

"Wheeler., 

K.P.R.R 

Wheeler , 

Hayden 

D.&R.G.R.R 

Wheeler 

Wheeler , 

D.4&R.G.R.R 

Mean  result-of  R.  R.  levels . 

D.P.R.R 

U.  S.  Signal  Office 

R.y.<&B.&C.R.R 

Hayden 

King 

D>  &  R. 0« R. R  .. ...... .... 

D.  &  R.  G.  R.  R 
D.  &  R.  G.  R.  R 
D.4&R.G.R.R 

Wheeler 

D.4&R.G.R.R 

D.  &■  R* G.  R. R  .. .... .... 

D.&,S.P.R.R 

C C R. R.. .... .... ...... 

Wheeler 

D.&R.G.R.R 

D.4&R.G.9.R 

D. &,  R. G. Rt R  ........ .. 

Hayden 

Hayden 

A* I T.  &>  S.  F.  R.  R...... .. 

King 

Hayden 

R.V.  <&B.<&C.R.R 

iJm  <&  JK. G< JK« JK  ...... ..., 

Wheeler 

D*  OL  R*  G>  R*  R  .•......•. 

D.&R.G.R.R 

D.  &  R.  G>  R.  R  .........< 

Hayden 

Hayden 

Wheeler 

D.&R.G.R.R 

Havden 

D.&R.G.R.R 

D.  &,  R.  G.  R.  R  ...... ... 

Parry 

Hayden 

Wheeler 

Havden 

D.&B.V.R.R 

D.<&R.G.R.R 

King 

Hayden * ... 

D.P.R.R 

King 

Hayden 

Wheeler 

Wheeler 

Hayden 

D.  <&.  R.  G.  R.  R 

Wheeler 

Whitney 

(183) 


FmL 

9,441 

9,333 

5,185 

7,743 

7,750 

7,858 

8,218 

13,084 
4,947 
5,175 
5,164 
5,294 
5,159 

12,253 
9.925 
8,852 
7,216 
4,771 
7,617 
6,379 
6,303 
8,035 

10,339 
7.924 

13,502 
6,498 
6,505 
9,205 
6,440 

12,648 
5,671 
7,588 

11,163 
3,879 
6,332 

12,278 
9,836 
9,828 
9,828 

14,351 

11,871 

13, 101 
8,761 
9,840 
5,857 
6,537 
8,583 
8,245 

12,971 

13,277 

11,578 
5,024 
4,814 

11,976 

4,745 

4,646 

4,775 

14,330 

14,321 

11,723 

11,300 

4,895 

10,076 

9,946 
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Statkm. 


Faiiplay 

FaUBiver 

Do 

Famham's  Ranoh 

Famum's  Peak 

Firet  View 

Fish  Creek 

Fisher's  Peak 

Flora,  Mount 

Florida 

FlorissaDt 

Floyd  HUl 

Fork's  Creek 

Fountain 

France's  Coal  Mine 

Freeman's  Peak 

French  Pass 

Friseo 

Fmstmm  Mountain 

Oalena  Mountain 

Gardner 

Do 

Qarland,  Fort 

Do 

Do 

Do flagstaff 

Garlick's  Ranch » 

Gtoo^etown 

Do Aslaronomicf^  Station . . . 

Do Barton  House 

GeonriaPass 

Do  '.IIV.  JilJIIJ!""  11''"  !!!lil 

Gibson  Peak 

Girardodt 

Glacier,  Mount 

Glacier  Peak 

Do 

Glade 

Godfrey 

Golden 

Do 

Golden  Peak 

Gold  Hill 

Do 

Gk>odnight 

Gore's  Pass 

Gothic  Mountain 

Granada  

Grand  Junction 

Grand  Lake 

Grand  Mesa 

Ghranite 

Do 

Grant 

Do 

Do 

Gray's  Peak 

Do 

Do Timber  line  on 

Do 

Gray's  Peak,  diyide  between  north 
south 


Authority. 


D.  &  S*  P*  B«  B.%.... .. 

Whitney 

Hayden 

Hayden 

JV.    JLm    MSf*    X*«  ••*••.  ..a.   •• 


.* ...a 


and 


Hayden 

Parry 

D.  &R.  G.  R.  R 

Wheeler 

C.  C. R.  R...... .......•..•■ 

D.  &  R.  G.  R.  R 

Hayden 

Hayden « 

Wheeler 

D.  &R.G.  R.  R 

Wheeler 

Hayden 

Wheeler 

Hayden 

Wheeler 

D.  A^R.G.R.R 

Hayden 

Wheeler,  R.  R.  leyels 

Parry 

C  C,  R,  R.  ......  ........... 

Parry 

Wheeler 

Whitney 

Wheeler 

Parry 

Hayden 

Wheeler 

D.  &R.  G.R.  R 

Wheeler 

Hayden 

Wheeler 

D.  &R.G.R.  R 

K.  P*  R.  R  .........•...•••< 

\Jm    \J»     Xv.    Xka   ••«..»    ••••.•    a.  a. I 

Whitney 

Hayden ■ 

Hayden 

Parry 

D*    &    K»    G«   B.   R    a  a.  a    »m,  »    ..... 

Hayden 

Hayden 

A.  T«  ot  S»  X .  B*  R  ...... ..... 

1J»    OC>    JK.   %jt»   Mn    MM     .aa..a    a*.,    aai 

Hayden 

Hayden 

D.  &  R. G«  R*  R  ......  a... ... 

Hayden 

D.&8.P.R.R 

Hayden 

Wheeler 

Hayden 

Whitney 

Hayden 

Wheeler 

Wheeler 


Elevation. 


Feet. 
9,d41 
7,708 
7,665 
9,54!) 
11,400 
4,577 
6,889 
9,460 
12,878 
6,695 
8,184 
7,201 
6,878 
5,503 
6,693 
11,600 
12,044 
9,064 
13,»93 
13,290 
6,966 
7,000 
7,849 
7,914 
7,996 
7,937 
7,105 
8,474 
8,452 
8,587 
8,594 
11,770 
11,487 
11,811 
13,729 
6,358 
14,243 
12,654 
13,360 
6,515 
5,603 
5,684 
5,690 
9,650 
8,463 
8,636 
4,70B 
9,570 
12,570 
3,436 
4,561 
8,153 
10,000 
8,923 
o,  cx^ 
8,491 
8,587 
8,497 
14,341 
14, 319 
11,100 
14,380 
13,929 
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8tati«9L 


Gzeeley 

Do 

Orecnhom  ..........  ..»••••••« 

Giirenhoin  Moimtain 

Ckeenland 

Green  Moontain 

GreneroB 

Griffith  Mountain 

Do 

GrizEly  Peak 

Grizsly  Peak,  Timber  line  on. . . 
Gannison *... 

Do  

Do 

Gnnnieon,  Greeted  Bntte  June  . 
Gnnniaon,  Mt 

Do 

Gntehele 

GayQoIch 

Gayoty  Mount 

Do  

Gayot,  Mount,  Timber  line  on.. 

Hagne's  Peak 

HaU's  Ranch,  San  Luis  Valley. 

Hall's  Smelting  Works 

Hamilton 

Do 

Hamilton  Pass 

Do Timber  lineon  .. 

Hamilton's  Banch 

Hancock  Pass 

Handie'sPeak 

Do 

Hans  Peak 

Hardsorabble  Mines 


Hartaell'sBanch 

Harrard,  Mount 

Do 

Do 

Do Timber  line  on. 

HaydenPaas 

Haydens 

Haydensrille 

Hay  Station,  Deer  Bange 

Heda 

Helmet  Peak 

Hendenon's  Island 

Henderson's  Banch 

Hepburn's  Park 

Hmfbfd 

HennanoPeak 


Do 

Hesperis  Mountain. .. 
Hc^de ......  ••..•• .., 

Hilton 

Hoebne's 

Holley's 

Holy  Croti  Mountain. 

Homer 

Homestaka  FMc 

ANwierPMi. 


Authority. 


D.P.B.R 

King 

D.&B.G.B.  B. 

Hayden 

D.&B.G.B.B. 
Hayden ......... 

D.&B.G.B.B. 

Wheeler 

Hayden 

Hayden 

Hayden 

Hayden 

Wheeler 

D.<&R.G.R.B.. 
D.4&B.G.B.B.. 

Hayden 

Wheeler 

D.&R.G.B.R. 
C C B. B  ...... 

Hayden 

Parry 

Hayden 

King 

Wheeler 

Wheeler 

Hayden 

Whitney 

Buffiier 


Wheeler 
Wheeler 
Hayden  • 
Wheeler 
King.... 


D.&R.G.B.B... 

Wheeler 

Hayden 

Whitney 

Wheeler , 

Hayden , 

Wheeler 

D.  &,  B.  G.  B*  B  • . . 


Wheeler 

D.  &  R.  G.  B.  B.... ........ 

Hayden 

D.P.R.R 

Whitney 

D.  &8.  P.  R.  B 

Jjm  &,  R.  G*  B*  B. . ....... .< 

Hayden 

Wheeler 

D.  &  B.  G.  B.  B 

Hayden 

B.  V.  &B.  &C.  B.  B 

A.,  T.  &S.  F.  B.  B , 

A>,  X*  &>  »•  T*  B.  B........ 

A.,  T.  &>  a*  £•  B.  B...... . 

Hayden 

Dt  &  B>  G*  B.  B. .......... 

Hayden 

Wheeler 


Elevation. 


FeeL 

4,642 

4,779 

6,076 

12,930 

6,899 

7,993 

5,782 

11,589 

11,273 

13,956 

11,758 

7,743 

7,419 

7,658 

7,660 

12,688 

12,242 

9,965 

6,212 

13,565 

13,223 

11, 811 

13,832 

7,839 

9,916 

9,743 

9,875 

12,370 

10,840 

7,227 

12,263 

13,997 

14, 149 

10,906 

8,800 

7,323 

8,828 

14, 375 

14,452 

14, 151 

12, 117 

10,780 

9,136 

6,382 

9,613 

7,349 

12, 042 

5,028 

8,257 

8,141 

4,460 

9,014 

6,618 

6,623 

13,135 

4,220 

3,877 

5,704 

3.377 

14, 176 

8,935 

13,687 

11,627 
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Station. 


HooflierPaas 

Do 

Horsefly,  Monnt 

Horseshoe  Moantain 

Hot  Springs 

Howiwd's 

HowardYille 

Do  

Hudson 

Hnerfano 

Do 

Hnghesy  Astronomical  Station 

Hugo 

HnkiU 

Hunchback  Moont-ain 

Hunt's  Mountain 

Hunt's  Peak 

Do 

Hunt's  Peak,  foot  of 

Hurricane  Peak 

Hnsted's 

Idaho  Springs 

Do 

Ignacio 

Indian  Creek  Pass 

Iron  Mine 

Iron  Springs 

Jack's  Cabin 

James'  Peak 

Do Timber  line  on 

Jamestown •- 

Jefferson 

Do 

Do 

Johnson 

Johnson's  Ford,  Umcompahgre  Riyer 

Juniata 

Junction  House 

Junction  Peak 

Eahuah 

Eeeldar 

Kelley 

Kelso  Cabin 

Kendall,  Mount 

Do 


Kenny's  Banch,  on  Dead  Man's  Creek. 
Kenosha  Cones 


Authority. 


Elevation. 


Kenosha  House 

Kenosha  Summit 

Kezar 

Kit  Carson 

Kit  Carson's  Peak 

Kokomo 

Labran 

Do Florence  Coal  Creek  Junction 

Do Astronomical  Station 

La  Jara 

La  Junta 

Do 

Do 

Lake 

Lake  City 


Whitney 

U.  P.  R.  B.  surveys 

Wheeler , 

Whitney 

Parry 

D.  &B.  O.B.  B 

Hayden , 

Wheeler 

B.  V.  &  B.  A  C.  B.  B.-.> 

Wheeler 

D.  &  B.  Gr.  B.  B..«.*.    ... 
Wheeler 

£La     A^»    XW*    XV  ••••*•    ••«»•••••« 

\j  •       \j  •       ^^9      XV  ••     •••»•*««««•••< 

Wheeler 

Wheeler , 

Wheeler •. — 

Hayden 

Wheeler 

Wheeler , 

D.  <&B.  G.  B.  B 

Wheeler 

D.  &B.  G.  B,B 

Wheeler 

D.  <&B.  G.  B.  B 

A.,  T.  OL  S.  F.  R.  B  .... ... 

D.  <&R.  G.  R.  R 

Hayden 


Hayden 

Wheeler 

Hayden 

Parry 

D.  P.  R.  R 

Wheeler 

D.  &  R.  G.  R.  R  . 

Hayden 

King 

D.  &  R.  G.  R.  R . 
D.  <&R.G.  R.  R. 
D.  &  R.  G.  R.  R  . 

Hayden 

Hayden 

Wheeler 

Wheeler 


••*••• 


Hayden 

D.  &>  S.  P.  R.  B...... ..  • 

D.  &S.  P.  R.  R 

D.  &  R.  O*  K.  R........ 

XV •   X^«   j\9  Xv «••««•  ••««•••• 

Hayden 

D.  &  R.  G.  R.  R.... .... 

D.  &  R.  G.  R.  R. ....... 


Wheeler 

D.  &R.  G.R.  R 

Wheeler 

A.,  T.  &,  S.  F.  R>  R  ....•• 
Wheeler 

Jv>    X  •    Jim  JlL «•«...  ....  .  ••>• 

Wheeler  


I 


Feet 

11,546 

11,500 

10,504 

13,968 

7,725 

6,602 

9,700 

9,527 

4,993 

4,714 

5,657 

5,021 

5,060 

^626 

13,755 

14,054 

14,055 

12,333 

10, 517 

13,565 

6,575 

7,284 

7,541 

6,415 

9,803 

9,005 

4,674 

8,284 

13,283 

11,100 

7,123 

9,863 

9, 008 

9,842 

4,826 

5,702 

6,31» 

8,153 

7,868 

4,649 

9,946 

5,614 

10,893 

13,380 

13,542 

7,830 

12,350 

12,340 

9,606 

9,90& 

7,409 

4,289 

14,100 

10,60» 

5,167 

5,177 

5, 218 

7,587 

4,094 

4,044 

6,612 

5,301 

8,753. 
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Station. 


Lake  City 

liake  Creek  Pass 

liake  House,  on  elope  Pike's  Peak.. 

Lambert 

Lambom,  Mount 

Lambton 

Land's  End 

Lane's  Ranch 

La  Plata 

La  Plata  Junction 

La  Plata,  Mountain 

Do 

Do Timber  line  on. 

Laporte 

Lariat 

Larkspur 

Las  Animas  (west) 

Do 

Latham 


LaYeta 

La  VetaPeak 

Lawson 

LeadYille 

Lennox  

Leonard's  Banch,  Arkansas  Ri^er. 
LeonPei^ 

Do 

LilUe's  Mountain 

Do Timber  line  on.'. 

Lime  Kiln 

Do 

Lime  Stone 

Lime  or  White  Earth  Creek  Pass  . 
Lincoln,  Mount 

Do 

Do Timber  line  on 

Lindstrom's  Mill 

Little  Butte 

Little  Giant 

Littleton 

Lockwood's  Banch 

Loma,  Camp 

Lone  Cone 

Long's  Cafion 

Long's  Pass 

Lonfl^sPeak 

Do limber  line  on 

LosPilios 

Do..  Agency 

Do 

Lost  Knife  Pass 

LoatPark  Mountain 

LomberSpur 

Lapton«  Fort 

I^on,  Fort 

Maohiasett 

Macomb's  Peak 

Madge 

^^^>lia 


Magnol 
Mafta. 

Do..Liaile  Smelter  Junction. 

Do..  Adobe  Sm^ter  Junction 
Maniton 


Authority* 


Hayden 

Wheeler 

Wheeler 

Wheeler 

Hayden 

D.  &R.  G.R.R.... 

Hayden 

Wheeler 

D.  <&R.  O.  R.  R... 
D.  <&R.  G.  R.  R... 

Wheeler 

Hayden 

Hayden 

King 

D.  £B.  G.  R.  R... 
D.  dE^R.  G.  R.R... 

Wheeler 

A.,  T.  &  S.  F.  R.  R. 


D.  &r!%'"r.'r 
Wheeler , 

C.  C.  R*  R  ...... 

D.  &  R.  G.  R.  R 
D.&R.G.R.R. 

Wheeler 

Hayden 

Wheeler 

Hayden 

Hayden 

D.&R.G.R.R  . 
D.&R.G.R.R  .. 
D.&R.G.R.R  . 

Wheeler 

Wheeler 

Hayden 

Hayden  .. 

Parry 

D.&R.G.R.R  .. 
D.&R.G.R.R  .. 
D.<&R.G.R.R  .. 

Wheeler 

Rnffner 

Hayden 

Wheeler 

Palmer 

Hayden 

King 

Hayden 

D.&R.G.R.R  .. 

Hayden 

Wheeler 

Palmer , 

Hayden 

D.&R.G.R.R  ., 

D.P.R.  R 

Wheeler 


Wheeler 

D.&R.G.R.R 

Jtvc  jf,  xC*  A  ...... 

D.&R.G.R.R 
D.4&R.G.R.R 
D.<&R.G.R.R 
D.  &  R.  G.  R.  R 


*  •  •  •  •  •  I 


ElcYation. 


Feet. 

8,550 

12,226 

10,108 

6,561 

11,337 

6,537 

10,634 

6,380 

9,950 

9,950 

13, 316 

14, 311 

12,080 

5,065 

7,643 

6,649 

3,886 

3,854 

4,600 

7,002 

11,654 

8,111 

10, 178 

4,705 

8,335 

10,954 

11,218 

11, 4:13 

11,100 

5,552 

6, 219 

4,862 

11,314 

14, 375 

14,297 

12, 051 

8,738 

5,346 

10,^6 

5,^0 

4,997 

8,069 

12,761 

8,402 

7,660 

14,271 

14,050 

11,100 

9,615 

9,290 

9.065 

8,400 

11,800 

9,074 

4,896 

3,910 

5,520 

13,154 

6,716 

5,336 

9,558 

9,608 

9,661 

6,302 
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Station. 


Authority. 


Elevat 


Mttniton 

Maroellina,  Hoont 

Do 

Marjleston  Peak 

Marmot  Peak 

Maroon  Mountain 

Marshall 

Marshall's  Pass 

Marshes 

Mary  Lake 

Masonyjlle 

Maasive  Mountain 

Do Timber  lineon. 

Maysville 

McClellan  Mountain 

Do 

MoClure's  Banch 

MoLaughlin's  Ranch 

Meadows ^. 

Mears 

Do . .  Saguache  Junction 

Mear's  Peak 

Meig's  Peak 

Merritt's  Ranch 

MesaYerde 

Mesquite  Pass 

Middle  Boulder 

Middle  Park  (mean  elevation) 

Midway 1 

Mill  City 

MmNo.2 

Mincio 

Mineral  City 

Mineral  Creek  Pass 

Mirage 

Missouri  City 

Mitchell's 

Monitor  Peak 

Montezuma 

Do 

Montgomery 

Do 

Montrose 

Monument 

Morgan,  Fort 

Morean's  Trading  Post 

Morley 

Morrison,  Mount 

Mosca 


Mosca  Pass. 

Do 

Do 

Mosquito. 
Mosquito 
Mudcly  Creek  Pass. . 

Mule  fehoe 

Nada 

Namagua 

Nathrop 

Nayajo 

Navesink  Mountain. 

Kederland . ., 

Keedleton 

Nepesta 


Hayden 

Hayden 

Wheeler 

Wheeler 

Hayden 

Hayden 

G.B.&^C.R.R. 

Wheeler 

D.&R.G.ILR 
Toner 


Hayden 

Hayden 

D.4&R.G.R.R 

Hayden 

Wheeler 

Wheeler 

Wheeler 

D.  &  R.  G.  R.  R 
D.  &  R.  G.  R.  R 
D.  <&  R.  G.  R.  R 

Wheeler 

Wheeler 

Hayden 


Wheeler. 


D.  <&R.  G.  R.R 

Toner 

D.  <&R.  G.  R.  R 

D.  &R.  G.  R.  R 

Wheeler 

Hayden 

Parry 

D.  <&R.  G.  R.  R 

Kin^ 

Whitney 

Wheeler 

Whitney 

Hayden 

D.  &R.  G.  R.  R 

D.  &R.  G.  R.  R 

Med.  Dept.,  U.  S.A  . 


»  •  •  •  I 


•  •  •  •  •  I 


A.,T.  &S.  F.  R.  R 
Hayden 


Wheeler 

Eans.  Pac.  R.  R.  surveys. 

Hayden 

Wheeler 

Wheeler 

Hayden 

D.  <&R.G.R.R 

D.  &  R.  G.  R. R...... .... 


D.  <&  R.  G.  R«  R  ....... 

D.&R.G.R.R 

King 

Havden 

D.  &R.  G.  R.  R 

A.  I T.  ^  S.  F.  R<  R  • .  •  •  •  • 


J 

6 

11 

11 

10 

11 

14 

5 

10 

6 

9 

6 

14 

11 

8 

13 

13 

5 

9 

4 

6 

8 

13 

13 

7, 

7,000-8 
13 
8 
7 
7 
7 
6. 
9 
11 
11 
4 
9 
9 
11 
10 
9 

10 
11 
fi. 
6 
4 
6 
6 
7. 
7, 
9 

9, 

9, 

10, 

13, 

8, 
8, 
4, 
5, 
7, 
6, 
9, 
8, 
8, 
4, 
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Station. 


NevadaCity 

New  Mexico  Line 

New  Orleans  Crossiug 

New  York  Ranch 

North  Mam 

North  Park 

OtkCretjk 

^  Creek  Jnnction 

Ohio  Peak 

Ojo 

^OiS  Mount 

0»hom'8Lake 

Oiier 

^1  Mount 

Otia 

Ouray::::::;::::::::::::::::: 

^^y  Mount 

iJ^en,  Mount 

gjUbrd 

J»godaPeak 

^•^owPeak 

p^     I>o ...- 

'^■igosa  Springs 

n       Do 

J^kCone 

J^rlcDale 

^^^i-l  View  Peak 

p        Do Timber  line  on 

^•^line 

^•^■TottCity 

^a-ryePeak 

^^i>a  Mountain 

^^a^le,  Mount 

^'^fgaHus  Spring 

^]p^€r»burgh 

^^gcon'sreak 

J^^ice 

***lce'8Peak 

Do 

Do  —  Signal  Station 

_^         Do Timber  line  on 

?»iic  Creek 

ion 

KitadoPeak 

pes 

ih.  Mount 

Do 

Peak,  Little 


Authority. 


:£levation. 


A. ,  T.  &  b.  £ .  B.  R . . . 
A.  I T.  &>  S.  F.  R«  R . . . 
D.  ^  R.  G.  R.  R . . . . . 

Whitney 

Hayden 


8 


^     --,  Iron  Mine 

^^oer  Iron  Mine  Jnnction 

£**U«  Mountain 

S**»«Palpit 

S«^  Summit 

H^UTiUe 

ti^^e  Jnnction 


»wj—iMit  Valley 

V^  Creek  Mountain 

25*^ 

S^liOyMayaville  Jnnotion 
?^eboPaM 


1).  &,  R.  G.  R.  R...... . 

D.  &R.G.R.R 

Hayden  .w 

D.&R.G.  R.  R 

Hayden 

Toner  

T),  &R.  G.  R.  R........ 

Hayden 

R.  V.  &B.  &C.  R.  R. 

Hayden 

Hayden 

Hayden 

A.,  T.  &S.F.R.  R.... 

Hayden 

Wheeler 

Hayden , 

Hayden 

Wheeler 

Hayilen 

D.  &  R.  G.  R.  R 

Hayden 

Hayden , 

D.  &R.  G.  R.  R 

Hayden 

Parry 

Hayden 

Hayden , 

Hayden 

L).  &  R.  G.  R.  R.  ...... 

Hayden , 

D.  P.  R.  R 

U.  S.  Signal  Office 

Parrv 

U.  S.'Signal  Office 

Hayden 

D.&R.G.R.R 

D.  &  R.  G.  R.  R  ..... . . . 

Hayden 

Col.  Cent.  R.R 

Hayden 

Wheeler 

Wheeler 

D.&R.G.R.R 

u,  <&  R. G.  R. R  ...... .. 

J).  &,  R.  G.  R.  R 

Hayden 

Hayden 

R.  V .  B.  &.  C.  R.  R . .  •  • . . 

D.P.R.R 

D.&R.G.R.R 

Wheeler 

Wheeler 

D.  &R.  G.  R.  R 

T),  &,  R«  G.  R.  R....... 

Wheeler 

Wheeler 


5 

7 

11 

000-9 

5 

o 

11 

H 

12 

8 

9 

13 

4 

7 

14 

12 

4 

11 

12 

12 

i 

4 

12 
5 

12 

11 

7 

8 

13 

11 

13 

5 

5 

13 

5 

14 

14 

14 

11 

8 

5 

13 

7 

10 

10 

10 

8 

8 

8 

9 

8 

5 

4 

5 

6 

13 

7 

7 

a 

9 


BoILS- 
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Feet. 
8,800 
,550 
,239 
,170 
,973 
,000 
,331 
,187 
.972 
,167 
,185 
,821 
,615 
,640 
,392 
,640 
,043 
,96d 
,322: 
,251 
,  676 
,674 
.095 
,108 
,021 
,  715 
,433 
,100 
,928 
,633 
,133 
,20a 
,004 
,650 
,302 
,928 
,026 
,147 
,216 
,134 
,720 
,738 
,016 
,176 
,239 
,322 
,487 
,027 
,388 
,586 
,417 
,343 
,000 
,094 
,812 
,385 

,400 
,458 
,488 
,945 

,848 
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[BU! 


Station. 


Aathority 


Elevai 


Post-oak  Pass 

Powell,  Mount 

Do Timber  line  on 

Princeton,  Mount 

Do 

Do Timber  line  on 

Prospect  Hill 

Prospect  Peak 

Prowers , 

Ptai*roigan  Peak 

Pueblo,  track  at  depot  

Do 

Pnncho  Creek,  Saw-mill 

Pyramid  Peak 

Do 

Quandary  Peak 

Quarry 

Babbit  Ears  Mountain 

Balston  Butte 

Baton  Pass 

Baynolds,  Fort 

Becen 

Bed  Cliff 

Bed  Cloud  Peak 

Bed  Mountain 

Do... 

Do Timber  line 

Bed  Peak 

Bced*sBanch , 

BhyolitePeak 

Bio  Grande  Pyramid 

BitoAlto , 

Bito  Alto,  Mount 

Do 

Do Timber  line  on. 

Biver  Bend 

Biverside 

Do 

Boau 

Boan  or  Book  Plateau  (crest) . . . . 

Bobinson's 

Bobinson 

Bock  Cliff.Post-Office 

Bock  Creek 

Bockvale 

Bockwood 

Bocky  Butte 

Bocky  Ford 

Bollinsvillo 

Bosalic,  Mount 

Do 

Bosita 

Bosita  (sun  dial) 

Boubideau's  Pass 

Bound  Hill 

Bound  Mountain  P.  O 

Bound  Peak 

Bowtcr,  Mount 

Byan's  

Sasnache  

Do 

Saint  John's 

Saint  Mary's 


Palmer 

Hayden 

Hayden 

Hayden 

Wheeler 

Hayden 

Hayden 

Wheeler 

A.,  T.  &,  S.  F.  B.  B  • .  • . 

Hayden 

Wheeler 

A. ,  T.  <&  S«  1!  •  B.R ..... 

Wheeler 

Hayden 

Hayden 

Hayden 

D.  &  B.  G.  B.  B.... ... 

Hayden 

Hayden 

Wheeler 

Wheeler 

D.  &,  R.  G.  B.  B.... ... 

D.dE.B.G.B.B 

Wheeler 


Wheeler 

Wheeler 

Wheeler 

Hayden 

Wheeler 

Hayden 

Hayden 

Wheeler 

Hayden 

Wheeler 

Wheeler 

Kans,  Pac.B. R 

Wheeler 

tJt  Oif  M\m  \7«  JlL»  M\ ....  ....  ....  . 

D.  oL R.  Q.  R.  R.... 

Hayden 8,000to8 


7 

13 
11 
14 
14 
11 

e 

fl 

3 

13 

4 

4 

f. 

11 

13 

14 

6 

10 

10 

/ 

4 

10 

s 

14 
12 
13 
11 
U 

7 
10 
13 

H 
12 
18 
11 

4 

e 

8 

4 


D.  &R.  G.  R.  R. 
A. ,  T.  &.  S.  F.  R.  R 

Wheeler 

D.  &R.  G.  R.  R... 
A.,  T.  ^  S*  F.  R.  R 
A.,T.&8.  F.  R.  R, 

Wheeler '. 

A.,T.  &8.  F.  R.R 
Hayden 


Hayden 

Wheeler 

Wheeler 

Wheeler 

Pac.  R.  R.  Reports . . 

D.&R.G.R.R 

Wheeler 

Wheeler 

Ruffner 

D.&  R.G.R.R 

Wheeler 

Huyden 

Whitney 

Wheeler 


10 

3 
8 
8 

7 

8 

4 

8 

14 

14 

8 

8 

9 

8 

8 

12 

13 

9 

7 

4 

10 
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Station. 


8»int  Mary's 

Saint  Vrain's 

Salida,  Gimiiison  Jane 

8»lt  Creek 

otdt  Works,  Sonth  Park 

Do 

^      D) 

wi  Carlos 

g*n  Cristoyal,  Lake 

^xj  Francisco  Pass 

g*«igrede  Christo 

^ngre  de  Christo  Pass 

I'O 

Do 

Isabel 

^  — Joan  City 

2**i  LnisdeCulebra 

***ixLnULak6 

R        I>o 

g*ii  Lais  Peak 

g^Mi  Lais  Vallev 

g^H  Miffuel  Late 

g^uta  Clara 

g^pinero  

^^rgents 

rgj  Bntte 

Igwick,  Fort 

gl^ale , 

^^avanOy- Mount 

goeep  Mountain 

S^inffled  Mountain 

§?»ipfey 

^^^Tf*  Blanca,  timber  line  on 

j^ta;nal  Butte 

S^MsiA  Butte 

gill*  

^tlverheela.  Mount 

Do , 

»^       Do Timber  line  on... 

^^tlver  Plume 

^ilrerton 

Do 

dmpaon,  Mount 

kizer'a  Ranch 

^^oll  Creek  Pass 

^Uiite  Mountain 

^Ute  Ranch 

^mHh  Hill 

^dniih'a  Peak 

^Boeffels,  Mount 

^oowmaas  Mountain 

Snyder's  Ranch 

^k»A  Springs,  Animas  Park . . 

Do 

%olBdad 

Qofiris  Peak 

Qoutb  Arkansas  P.  O 

South  Boolder  Peak 

QoathFork 

flouth  Mam 

BamliPark 

South  Plalte 


Authority. 


Eleratiou. 


Feet. 
6,0G7 
6,256 
7,028 
6,442 
8,894 
9,006 
8,749 
4,912 
9,000 
8,560 
9,042 
9,578 
9,186 
9,454 
7,537 
8,901 
7,596 
7,635 
7,592 
14,100 
Hayden 7,000  to  8,000 


Hayden 

Parry 

D,  ^  R.  G.  R.  R  •  »•.  •• 
D*  &  R.  Q*.  R.  R  ...... 

D.&  S.P.R.R , 

Whitney 

Hayden 

D.  ck  R.  Cj.  R.  R  . .  • . . . 

Hayden 

Palmer 

D.  &.  R.  G.  R.  R  ...... 

Wheeler 

U.  P.  R.R.  Surveys... 

Hayden 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

Hayden 

Hayden 


>  •  •••••( 


Hayden 

D.dE.R.G.R.R 

D.  &  R.  G.  R.  R  ..... 
D.  &  R.  G.  R.  R  ..... 

Hayden 

D.4&R.G.R.R 

Smithsonian  Inst ... 

D.4&R.G.R.R 

D.4&R.G.R.R 

Hayden 

Hayden 

Hayden 

D.4&R.G.R.R 

Hayden 

Hayden 

Wheeler 

D.4&R.G.R.R 

Hajrden 

Whitney 

Hayden 

G.L.&S.J.R.R  ... 

Hayden 

D.&R.G.R.R 

Wheeler 

Wheeler 

Hayden 

Hayden 

Wheeler 

Col.Cent.  R.  R , 

Hayden , 

Hayden , 

Hayden 

Wheeler , 

D.&R.G.R.R 

Hayden 

D.  ^  R.  G.  R.  R  . . . . 

Hayden 

Wheeler 

Hayden  ...» 

D.4&R.G.R.R.... 

Hayden 

Hayden 8,000-10,000 

G.  dC'  S.  P.  R.  R......  ••••  •-••I         6,04d 


9,720 

6,180 

7,223 

8,456 

8,600 

5,815 

3,600 

6,210 

4,676 

14,239 

12,589 

12,072 

8,654 

10, 410 

8,800 

13,699 

6,650 

13,897 

13,832 

11,549 

9,074 

9,400 

9,202 

14,055 

4,040 

7,797 

12,891 

9,257 

7,626 

13,093 

14,158 

13,970 

8,127 

6,828 

6,853 

6,355 

12,823 

7,383 

8,533 

8,166 

10,897 
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[BV\ 


Station. 


South  Platte  Bridge 

South  Paeblo 

Do Union  Depot 

South  River  Peak 

Spanish  Peaks,  E 

Do W 

Do W 

Spring  Valley 

Squaw 

Starkville 

Star  Ranch 

Stern's  Store 

Stevens , 

Stevens'  Mine 

Stew  art's  Peak 

Do 

StormvPeak 

Sugarloaf 

Sultan  Mountain 

Do 

Summit  Mines,  general  level 

Summit  Peak 

Table  Mountain  (north) 

Do (south') 

Tank  Peak 

Tarry  all 

Do!!^!!!*'!I'l!i.^V-V.V.JIIJ 

Tarryall  Pass 

Tarryall  Peak 

Tempus , 

Tennessee  Pass 

Do 

Teocalli 

Terrible  Mine 

T^tons 

Texas  Creek 

Thatcher 

Thomas,  Mount 

Thompson's 

Thompson's  Park 

Three  Point  Block 

Thunder  Butte 

Tollgate 

Tollgate,  Poncho  Creek  Road 

Torrey'sPeak 

Do *.. 

Treasury  Mountain 

Trinchera 

Tnncbera  Pass 

Trinchera  Peak 

Do 

Trinidad 

Do 

Do. . (astronomical  monument) , 

Troublesome  Peak 

Trout  Creek  Pass 

Do 

Do  .0 

Trout  Lake 

Tomichi  Dome 

Twin  Creek  Pass , 

Twin  Lakes 


Authority. 


Eleva 


i .  •  I 


Wheeler 

D.  &  R.  G.  R.  R . . . 
A.  T.  &  S.  F.  R.  R 

Hayden 

Hayden 

Hayden 

Wheeler 


Hayden 

A.T.&S.F.R.  R. 

Wheeler 

Wheeler 

Col.  Cent.  R.  R  ... 
Hayden 


Hayden 

Wheeler 

Hayden    

Hayden 

Hayden 

Wheeler 

Wheeler 

Hayden 

Hayden 

Hayden 

Kiil^ 

Whitney 

Hayden 

Parry 

Hayden 

Hayden 

A.T.&S.F.R.R 

Wheeler 

Hayden 

Hayden 

Hayden 

Wheeler 

D.  <&  R.  G.  R.  R. ...... 

A.  T.  <&  S.  F.  R.  R  ...... 

Wheeler  

D.  «&  R.  G.  R.  R. . . . . . 

Hayden 

Wheeler 

Hayden 

D.  &,R.  G.  R.  R 

Wheeler 

Hayden 

Whitney 

Hayden' 

D.  &R.  G.  R.  R 

K.  P.  R.  K.  surveys 

Haydeu 

Wheeler 

Toner 

A.T.&S.F.R.R 

Wheeler , 

Hayden , 

D.  cc  S.  P.  R.  R...... .. 

Haydeu 

Wheeler 

Wheeler 

Hayden 

Wheeler 

D.  ^  R.  G.  R.  R....... 


4 

A 
4 

li 
l*. 
U 

i: 
t 

1] 
I 

c 

t 

11 

14 

14 
c 

12 

12 

11 

12 

C 

i 

t 

1( 

IC 
c 

IS 

A 

IC 
IC 
IS 

s 

14 
t 

11 
4 
7 

l^i 

t) 
r 

14 
14 

i:^ 

4 

v.] 

11 

11 

11 
t 

c 
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Station. 


Anthority. 


''w'liiLftkes i  HaydeD 

TyroDe ;  A.t.&S.F.R.R 

Uncompahg^ I  Hayden 

"ucompahgre  Peak I  Wheeler 

Do Hayden 

p»ic<Mnpahgre  Platean  (crest) Hayden 9, 

^Qa^a  Spring Hayden 

'^nion  Cross  Roads 

'Oi«n  Park :  Wheeler 

'•all  Line \  D.  &  R.  G.  R.  R 


Elevation. 


Peak  (El  Lat6) 

Do : 

Peak  (Middle  Park). 

allejo 

^1  lev  Station 

ea^lHi 

alniont 

^*-unin'»P.  O 

"^afciqni  z  Pass 

oi-ie'sPeak 

^Xiable's  Ranch 

^^adoPe.ik 

"^■non,  Monnt 

^"•aPass 

5  ^  la  Grove  Depot 

JtlaGrovoP.  0 

•^^*ginia  Peak 

[f».lcan  Crest 

-^gon-wheel  Gap 


Wheeler 

Hayden 

Hayden 

D.  &  R.  G.  R.  R 


D.&R.G.R.R.... 
D.«&  B.V.R.R... 
Wheeler 


Parry 

Wheeler , 

Hayden 

Parry 

Wheeler 

D.&R.G.R.R... 

Wheeler 

Hayden 

Wheeler 

Wheeler 

D.&R.G.R.R.... 


^     Do 

^^Uiatoya D,  &  R.  G.  R.  R 

^^•en's D.&  R.G.R.R 

r^«laen'8  Mines D.&R.G.R.R 

«8hington  Galch i  Wheeler 

l^«t?er8 i  D.  &R.G.R.R 

^eeminnche  Pass '  Hayden 

est  Cliff i  D.&R.G.R.R 


I  «  »  «  »  ft 


^e«t  Denver _. 

^ert  Elk  Peak 

w  eston's  Pass 

wetterhom 

^bftlePeak 

^Theeler's 

"^ite  Earth  Creek  P.  O 

^iteface  Peak 

^Riltehead 


Sfhlte  River  Agency 

SHiite  River  Plateaa 

I¥liite  Rook  Mountain 

Do Timber  line  on. 

^liite  BMiohe,  Hnerfano  Park 

Whitewater 

Widefield 

Wiffwam 

Wileoz  Ranch,  Antelope  Park 

Wild  Flax  Pm8 

WndHorte 

'inniaoM.  Monnt 

WIOdw  Greek  Pm8 

WUmo,  Mount 

Do 

Wimo^ 

WMdYall^ 


D. &  R. G. R.R  ............. 

Hayden  

Wheeler 

Wheeler 

Hayden 

D.(&R.G.R.R 

Wheeler 

Hayden 

King 

Hayden 

Hayden 11, 

Hayden 

Hayden 

Wheeler 

D.  &  R.  G.  R.  R. ....•••.... 

D.  (&R.  G.  R.  R 

D.  &R.  G.  R.  R 

Wheeler 

Palmer 

Kans.  Pac.  R.  R 

Hayden 

Hayden 

Hayden — .. 

Wheeler 

Col.  Cent.  R.  R 


Feet, 

9,357 

5, 518 

6,400 

14,408 

14,235 

000-10,000 

8,141 

6,287 

9,655 

4,725 

10, 152 

9,884 

11,968 

6,200 

4,500 

6,513 

5,172 

7,990 

11,500 

13,456 

7,628 

12,800 

6,479 

9,494 

7.951 

8,127 

10,600 

13,971 

8,372 

8,427 

6.482 

6,167 

6,200 

10,  i:)2 

4,992 

10,670 

7,842 

5,179 

12,920 

12,109 

14,069 

13,104 

9,759 

8,163 

11,493 

10, 817 

6,491 

000-12,000 

13,357 

11, 919 

7,469 

4,635 

5,697 

5,211 

9,000 

8,900 

4,438 

11, 413 

9,683 

14,280 

14,309 

7,481 

5,533 
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(BULEmSw 


SUtion. 


Wrsy 

Yale,  Mount 

Do 

Do 

Yampa  Peak 

Yellow  Jacket  Pass. 

Yellow  Peak 

Zenobia  Peak 

Zirkel  Moontain  ... 


Authority. 


R«  V.  OL  B*  OL  C*  R*  B. 

Hayden 

Whitney 

Wheeler 

King 

Hayaen 

Wheeler 

King 

King 


(194) 


Eleyation. 


FeeL 

3,519 

14.187 

14,263 

14, 121 

8,022 

7,4d3 

13,618 

9,297 

12,126 


CONNECTICUT. 


Station. 


•  ••»•• 


Ayon 

Berlin 

Berlin,  Junction  with  Middletown  R.  R. 
Bridgeport,  bridge  near  R.  R.  depot 

Do station,  Junction  with  Hoosa- 

tonic  R*  R.....  ....••  .*.... 

Brookfield 

Canaan  

Carmel  Mountain 

Cheahire 

Congamond  Ltakes 

East  Rock 

Oanbury I  D.  &N.  R.  R.... 

Farmington 

Granby 

Great  Kuck  or  Rabbit  Rook 

Hartford 

Hawleyville 

Hiokox 

Joehua  Station * 

LakeviUe 

Iferiden 

Middletown 

Mount  Carmel 

Myatlc 

Kew  Britain 

New  Hartford 

New  Haven,  Chapel  street  Bridge 

Do State  street  Bridge 

Do New  Road 

Do large  granite  post  in  green  .. 

Do 

Do Sheffield  Scientific  school 

Do Sl  Shoreline  Junction 

Do Signal  Station 

Do Signal  Station 

NewMilford 

New  Rochelle  Junction 

Noank 

Norfolk 

Norwalk  Station,  Junction  with  Danbury 
R.  R : 

Norwich,  Main  St 

Plainfield 

Plainville 

Poquonock 

Say  brook,  Junction  with  Connecticut  Val- 
ley R.R 

Simabury 

Sonthington 


Authority. 


N.  H.  &,  Northampton  R.  R. . . 
N.  Y.,  N.  H.  &HtfdR.  R... 
N.  Y.,N.  H.  &HtfdR.  R.... 
U.S.C.&G.8 


N.Y.  &N.  H.  R.R 

Housatonic  R.  R 

Housatonic  R.  R 

U.  S.  C.  &G.  S  

N.  H.  &  Northampton  R.  R. . . 
N.  H.  &  Northampton  R.  R  .. 

U.  S.  C.  &G.  8 

Bost.  &N.  Y.  R.R 

N.  H.  &,  Northampton  R.  R  . . 
N.  H.  &,  Northampton  R.  R  . . 

U.  S.  C.  &G.  S 

N.  Y.,N.  H.  &HtfdR.  R.... 

Housatonic  R.  R 

U.  S.  C.  &G.  S 

U.  S.  C.  &G.  S 

Conn.  Western  R.  R 

N.  Y.,  N.  H.  <&  HtfdR.R 

N.  Y.,  N.  H.  &.  Htfd  R.  R  .... 
N.  H.  &,  Northampton  R.  R  . . 
N.  Y.,  Prov.  &  Boston  R.  R.. 
N.  Y.,  N.  H.  (&  Htfd  R.  R  .. .. 

Conn.  Western  R.  R 

U.  S.  C.  &G.  S 

U.  S.  C.  &G.  S 

U.  8.  C.  &G.  S 

U.  S.  C.  &G.  8 

N.  Y.,  N.H.  &Htfd.R.R  .... 

U.  8.  C.  &G.  S 

N.  Y.,  N.  H.  &  Hftd.R.  R.... 

U.  8.  Sigual  Office   

N.  Y.,  N.  H.  AHtfd.R.  R.... 

U.  8.  Signal  Office. 

Housatonic  R.  R 

N.  Y.,  N.  H.  &  Htfd.  R.  R.... 
N.  Y.,  Prov.  &  Boston  R.  R  .. 
Coun.  Western  R.  R 


N.  Y.  &N.  11.  R.R 

New  London  Northern  R.  R.. 
Htfd.,  Prov.  &  Fishkill  R.  R. 
N.  H.  &  Northampton  R.  R  . . 
N.  Y.,  Prov..&  Boston  R.  R.. 


N.  Y.,  N.  H.  &Htfd.  R.  R.... 
N.  H.  &  Northampton  R.  R  . . 
N.  H.  &  Northampton  R.  R.. 


Elevation. 


Feet. 
242 
63 
64 

7 

9 

338 

027 

739 

166 

227 

362 

397 

204 

204 

376 

39 

306 

651 

608 

670 

131 

23 

114 

7 

179 

389 

G 

11 

34 

30 

10 

38 

20 

106 

9 

47 

224 

82 

14 

1,220 

25 

7 

162 

191 

8 

24 
167 
1521 
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Station. 


Authority.  lElcvatioD. 


Pcet 

Stamford N.  Y.  &  N.  H.  R.  R '  li 

Thompaon,  E.  So.  Bridge  R.  R Boat.  &  N.  Y.  R.  R 483 

Vernon,  Rockville  Branch Boat.  &  N.  Y.  R.  R "M^ 

Waterburv '  Htfd.,  Prov.  &  FiBbkill  R.  R.  260 

West  Mystic N.  Y.,Prov.  &  Bost.  R.  R  ....  0 

West  Rock U.  S.  C.  &G.8 405 

West  Winsted I  Conn.  Western  R.  R 720 

Williraantic ,  Htfd.,  Prov.  &  FishkiU  R.  R.  2X1 

Windsor  Locks I  N.  Y.,  N.  H.  &Htfd.  R.  E..  -!  40 


(196) 


DAKOTA. 


Station. 


Antliority. 


'Elevation. 


Abraliam  Lincoln,  Fort . 

Alcester Dak. Our.  K.  K.. 

Altamont C.  N.  W.  K.  U... 

Apple  Creek  Valley N.  P.  1?.  K 

Ann^ru C.  &  X.  W.  K.  K 

Ansfii 


fin 


Belfield ;. N.P.IMJ 

Bennett,  Fort,  Signal  Station IJ.  S.  Si^nsil  Otllcc  . . . 

BtTvaford Dak.  Cent.  U.  R 

Bertbold,  Fort 

Big  Sionx  River,  water  2d  croK.Mln^ CM.  \  St.  V.  \l.  R. . 

Bismarck. N.  P.  R.  K» 

Do.. Signal  Station T.  S.  Si«,nijil  Officti... 

Do.. Mo.  River,  low  water N.  P.  R.  R 

Bine  Lake Faijro  A  S.W.R.  R.. 

Boia  dee  Sionx Toner   

Brochel  Lake Nicollrt    

Brookings ('.  &.  X .  W.  R.  R 

Boford,  Fort. .Sniithsoniaii  Ill^^t 

Do Signal  Station U.  S.  Sic:nal  Office... 

Bnrbank S.  C.  AD.  11  U 

Canifitota DaU.Cmr.  R.  R 

Canova Da!;.('<'iit.R.  R  

Canton S.  C.  &  D.  R.  R 

Carthage Dak.  C'<  nt.  R.  R 

Casaelton X.  P.  R.  R 

Cavour (  .  A  X.  W.  R.  R  .... 

Centreville Dak.  Cent.  R.  R 

Clark  Centre Dak.  Cent.  R.  R 

Clark.  Fort Pctrnnann 

Cleveland X.  P.  R.  R 

Coteau  dn  Mifwonri 

Coteau  dcB  Prairies 

Cotters  Depot Far^ro  A  S.W.R.R.. 

Crook's  Tower Jenii v 

Davenport.  Depot Fargo  A  y.W.  R.  R  .. 

Davis  Jnnctiou 8.  C.  A  D.  R.  R 

Dead  woo<l.  Signal  Station \  U.S.  Sipual  Office  ... 

DcSmet C.  A-  N.  W.  R.  R 

Dickinson |  X^.  P.  R.  R 

D«virs  Lake Thomas 

Doland ,  Dak.  Cent.  R.R 

DriscoU N.P.R.R 

E<len S.C.  A  P.R.R 

Egan CM.  A  St.  P.R.R    .. 

Elk  Point S.C&  D.R.R 

Eskelon  Lake  (station) N.  P.  R.  R 

Eskelou  Lake,  wat^r N.  P.  R.  R 

Esmond ;  Dak.  Cent.  R.R 

Fairview CArN.W.R.R 

Do S.C.  A'  D.R.R 

Fargo ,  N.  P.  R.  R 

Fawn  Lake,  water '  St.P.  A-  S.CR.R 


1, 
I, 


Flandrean 
Frankfort. 

Gary 

Gaysville . 


C.  M.  &  St.  P.  R.  R 
Dak.  Cent.  R.R... 
C.&N.W.R.R... 
S.C.&D.R.R.-.. 


Feet. 
2,211 
1 ,  IVii) 

1,711 

1,221 
2, 577 
1 ,  440 
1,505 
l,87n 
1,479 
1,()«8 
1,077 
1 ,  OK) 
1,905 
1,039 
1,800 
1.0:50 
2,017 
1,870 
1,15:^ 
l,:>i)» 
1,525 
1,291 
1,440 

0;J0 
1,311 
1,233 
1,785 
1,827 
1,840 
800-2, 000 
500-1, 80(» 

909 
7,000 

921 
1,130 
4,030 
1,720 
2,403 
1,407 
l,:^5o 
1,835 
1,239 
1,510 
1,142 
1,447 
1,432 
1, 430 
1,542 
1,231 

903 
1,320 
1,550 
1,290 
1,484 
1,178 
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Station. 


Gladstone 

GlenuUin 

Goodwin 

Greenwood 

Harney's  Peak 

Hartford  Siding 

Hawarden 

Henry , 

Herman 

Herman,  Lake 

Horace  Depot 

Hnrley 

Hnron 

Huron  Jonction 

Iroquois 

Jamestown 

Jefferson 

Kampeska,  Lake 

Kampeska,  Lake^  water 

Kamskusabkee  Lake .«. 

Kranzbnry 

Little  Missouri 

Little  Missouri  Buttes 

McCook 

McKenzie 

Madison  Lake , 

Mandan ..., 

Mapleton 

Meckling , 

Millbank  Junction 

Montrose  Siding 

New  Buffalo 

New  Madison 

Noreland , 

Oak  wood  Settlement   

Oriska 

Parker 

Pembina,  Signal  Station 

Pierre *. 

Pierre,  Fort 

Preston,  Lake 

Randall,  Fort 

Ransom,  Fort 

Richardson 

Richland : 

Salem 

Sanborn  

Sedalia 

Sentinel  Butte 

Sheyenne  River 

Sims 

SiouxFalls 

Do 

Do 

Sioux  Falls  Junction 

South  Heart 

Spiritwood 

Square  House 

Steele 

Sterenson,  Fort,  Signal  Station. 

Sully,  Fort 

Sully  Spring 

Tappen 


••••*• 


Aathority. 


N.  P4R.  R. ........< 

N.P.R.R 

C.&N.W.R.R 

Smithsonian  Inst  ... 

Ludlow 

St.P.&8.C.R,R.., 

Dak.  Cent.  R.R 

Dak.  Cent.  R.  R 

C.M.&St.P.R.  R.. 
C.M.&St.P.R.R.. 
Fargo  &  8.  W.  R.  R 

Dak.  Cent.  R.  R 

C.&N.W.R.R 

C.&N.W.  R.R 

C.&N.W.  R.R 

N.P.  R.R 

S.  C.  &  D.  R.  R . .  • . . . 

C.&N.W.R.R 

C.&N.W.R.R 

P.  R.  R.  Reports 

C.&N.W.R.R 

N.P.R.R 

Jenney 

S.  C.  oL  D.  R.  R . . .  • . . 

N.P.R.R 

C.M.&St.P.R.R.. 

N.P.R.R 

N.P.R.R 

8.  C  OL  D.  R.  K . . .  •  •  • 
C.  M.  &>  St.  P.  R.  R  .  • 
St.  P.  &>  8.  C.  R.  R  .  • . 

N.P.R.R 

C.  M.  &  St.  P.  R.  R  . . 
C.&N.W.R.R..  . 

Nicollet 

N.P.R.R 

Dak.  Cent.  R.  R 

U.S. Signal  Office.. 

C.&N.W.R.  R 

Med.  De^t,  U.  8.  A  . 
C  OL  N.  Yit  R.  R . .  • . . 
Med.  Dep- 1,  U.  8.  A  . 
Med.Dep't,U.S.A.. 
N.P.R.R 


St.  P.  &  8.  C.  R.  R . . 

N.P.R.R 

N.P.R.R 

N.R,R.R 

N.P.R.R 

N.P.R.R 

8.C.&D.R.R.... 
C.  M.  &  St.  P.  R.  R 
8t.P.&S.C.R.R. 
C.  M.  &  St.  P.  R.  R 

N.P.R.R 

N.P.R.R 


N.P.R.R 

U.S. Signal  Office. 
U.S. Signal  Office. 

N.P.R.R 

N.P.R.R 


Eleva 
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Station. 


Totten,  Fort 

Union,  Fort 

YalleyCity 

YallfiT  Springs 

Vctmullion  ............. 

VilM 

l^iginiA 

Yolga 

Wadswortb,  Fort 

Do 

Warren's  Peak 

Watertown 

Wlieatland 

Do..  SQ^  Station. 


Aatbority. 


EleyatioD. 


Thome 

Toner 

N.P.R.R 

St.  P.  ^k  S.  C.  R.  R 
S.C.&D.R.R.... 
Dak.  Cent.  R.R.. 
S.  U.  «k  D*  B.  R . . . . 
C.&N.W.R.  R.- 


Smithsonian Inst 

Jenney 

Dak.  Cent.  R.R.. 

N.P.R.R 

S.C.dtD.R.R.... 
Smithsonian  Inst 
U.  S.  Signal  Office 
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Foet 
1,480 
1,970 
1,218 
1,392 
1,161 
1,480 
1,221 
1,636 
1.806 
1,660 
6,900 
1,735 
985 
1,196 
1,900 


BBIiAWARE. 


Station. 


Authority. 


EleyatioD. 


Bollovuo , 

Bridgcyillc 

Cantorbnry 

Centre 

Chesapeake  and  Delaware  Canal  Crossing 

Clayrnont 

Clayton 

Delaware  Breakwater,  Signal  Station 

Delaware  City 

Dolmar 

Dov(T 

Diix)ont'8 

Gcor^town 

Harrington 

Holly  Oak 

Lewes 

Middletown 

Milfonl 

Newark 

Do . .  crossing  of  the  Delaware  R.  R . . . 

Newport 

Oak  Grove 

Rodney,   jiinction  with  New  Castle  and 

French  Town  R.  R 

Ross 

Stannton 

Townsend 

Wilmington 


P.W.&B.R.R... 

Jx^a   ^\t%   Xli  ■••«••    *•*•■ 

X^m   J\m  X«   ••••••   ••••« 

W.&R.R.R 

D.R.R 

P.W.&B.R.R... 

D.R.R 

U.S. Signal  Office. 
Pa.  &  Del. R.R  ... 
£•  0.  R.  A . . . . 

D.R.R 

W.  ^k  R.  R.  R 
J.  &  B.  R.  R  . 

D.R.R 

P.W.&B.R.R 
J.  &,  B.  R.  R  • . . 

D.R.R 

J.  &  B.  R.  R 
P.W.&B.  R.R.. 
Pa.  d^De1.R.R  . 
P.W.&B.R.R. 
D.^kD.R.R 


D.R.R 

D.R.R 

P.W.&B.R.R.. 

P.W.&  B.R.R.. 


14 
55 
69 

263 
61 
30 
45 
20 
16 
32 
39 

282 
52 
63 
10 
9 
66 
15 

106 

118 
21 
97 

87 
42 
17 
71 

7 
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DISTRICT  OF  COIiUMBIA. 


Station. 


Authority. 


Capitol,  dome 

Do. .  eaat  front,  gronnd  iu  front  of  cen- 
tral steps 

Caustin,  ground  at  A ■ 

Coast  Survey  Office,  top  of  roof  at  liagstalf 

Do floor  of  yestibnle 

Georgetown  College,  observatory 

Insane  Asylum,  U.  S.,  top  of  balustrade  ou 

tower 

Insane  Asylum,  U.  S.,  ground  at  north  front 

of  tower 

Naval  Observatory,  U.  S.,  top  of  small 

dome ..-., 

Navy-yard,  bridge,  curbstone  east  end,  B. ' 

M.  No.2 1 

Navy-yard,  tide  gauge | 

Do  ....B.  M ■ 

Do platform  foot  of  flagstaff 

Smithsonian  Institution,  top  of  balustrade 

on  highest  tower 

Smithsonian   Institution,    ground    north  ! 

front  of  tower 

Soldiers'  Home,  top  of  old  balustrade 

Do foot  of  tower,  south  side... 


U.S.C.&G.  S. 

U.8.C.&G.  S. 
U.S.C.&G.  S. 
U.S.C.&G.  8. 
U.S.C.&G.  S. 
U.S.C.&G.  S. 

U.S.C.&G.  S. 

U.S.C.&G.  8. 

U.S.C.&G.  S. 

U.S.C.&G.  S. 
U.S.C.&G.  8. 
U.S.C.&G.  S. 
U.S.C.&G.  8. 

U.S.C.&G.  8. 

U.S.C.&G.  S. 
U.S.C.&G.  S. 
U.  S.  C.  &  G.  S. 


Elevation. 


Feet, 
379.00 

89.00 
;kJG.OO 
137.00 

78.00 
209,00 

255.00 

173.00 

1.50.00 

8.00 

0.27 

.5.00 

39.00 

17,5. 00 

34.00 
410.00 
330.00 
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FIiOBEDA. 


Station. 


Anthony  Place 

Archer 

Arredonda 

Baldwin  Junction 

Barton 

Bronson 

Callahan 

Cedar  Key 

Do Signal  Station 

Dutton 

Femandina 

Gainesville 

Hawthorne 

Highland,  Trail  Bidge,  sommit  of  R.  B. 

Jacksonville^  SignalStation 

Key  West,  Signal  Station 

Lawtey 

Lochloosa 

Maxville 

Ocala 

Orange  Lake 

Pensacola,  Signal  Station 

Punta  Rassa,  Signal  Station 

Rose  Wood 

Santa  F^. 

Silver  Spiing. .•• .... . 

Starke 

Thnrston 

Waldo 


Authority. 


Elevi 


A.G.&W.I.T.  R.  R 
A.  G.  &  W.  I.  T.  R.  R 
A.  G.  &  W.  I.  T.  R.  R 
A.G.&W.I.T.  R.  R 
A.  G.  &,  W.  I.  T.  R.  R 
A.G.&W.I.T.  K.  R 
A,G.&W.I.T.  R.  R 
A.G.&  W.I.T.  R.  R 
U.S. Signal  Oflace... 
A.G.&W.I.T.  R.R 
A.G.&W.I.T.  R.R 
A.G.&W.I.T.  R.  R 
A.a.&W.I.T.  R.  R 
A.  G.  &  W.  I.  T.  R.  R 
U.S. Signal  Office... 
U.  S.  Signal  Office 
A.  G.  &  W.  I.  T.  R.  R 
A.  G.  &  W.  I.  T.  R.  R 
A.G.&W.I.T.  R.  R 
A.G.&W.I.T.  R.  R 
A.  G.  &  W.  I.  T.  R.  R 
U.S. Signal  Office... 
U.S. Signal  Office... 
A.  G.  &  W.  I.  T.  R.  R 
A.G.&W.I.T.  R.  R 
A.G.&W.I.T.  R.  R 
A.G.&  W.I.T.  R.  R 
A.  G.  &  W.  I.  T.  R.  R 
A.G.&W.I.T.  R.  R 


%••••• 
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GEORGIA. 


Station. 


Academy  Mountain 

Acwortb 

Adairville 

Alappeha  Station 

Albany  

Do 

Aloova  Mountain  

Alcovy 

Do.. level  low  water  in  Alcovy  Biver . 

Allatoona 

Americas 

Andersonville 

Autioch 

AtheoH  

Atlanta 

Do 

Do 

Do 

Do. .signal  station 

Angusta 

Do  ..signal  station 

Baruesville 

Barnett 

Barton 

Baxley 

Beallwood 

Belair 

Belleville 

Berzelia 

Butits 

Big  Shanty 

Blood  Moantain 

Bolton 

Bowersville 

Bowman 

Brookfield 

Bn»wn*8  Station 

Brunswick 

Biickhead 

Butord  

Billiard 

Buzzard's  Roost 

Calhoun  .*, 

Cainak  

Camp  Creek  Ridge 

Canton 

Do . .  tthout  bed  of  Etowah  River 

Capitol  Tower  Mountain,  Atlanta 

Carrs 

Cartersville 

Cass 

Catania 

Cave  Springs 

Center 

Cbanncey 

Clarkston 

Clarksville  C.  H 

Cleveland  Church % 


Authority. 


U.8.C.&G.S 

W.&A.R.R 

W.&.A.R.R 

B.  (&  A.  R.  R 

8.W.R.R 

B.&  A.R.R 

U.S.C.&G.S 

vxa.  iv.  j\ •••••.  •••«•«  • 

Ga.  R.  R 

W.&  A.R.R 

S.W.R.R 

S.W.R.R 

Ga.  R.  R 

Ga.  R.  R 

Ga.  R.  R 

M.  &  W.  R.  R 

W.&A.R.  R....:.. 
A.  &R.  A.  L.  R.  R.. 
U.  8.  Signal  Office  .. 

Ga.  R.R 

U.  8.  Signal  Office... 

M.  &  W.  R.  R 

Ga.  R.  R 

W.  &A.  R.  R 

M.  &B.  R.  R 

C.  ifeR.  R.  R 

Ga.  R.  R 

A.  &R.  R.  R 

Ga.  R.  R 

W.  <&  A.R.R 

W.  &  A.  R.  R.... .... 

U.  8  C.  AG.  S 

W.  &A.  R.R 

ElbertonR.  R 

Elberton  R.  R 

B.  &  A.  R.  R  ........ 

8.  W.  R.  R 

M.  &.  B.  R.  R 

Ga.  R.  R 

A.  &  R.  A.  L.  R.  R  .. 
M.  &  B.  R.  R...... .., 

M.  &  B.  R.R.... 

W.  &  A.R.R 

Ga.  R.  R 

t>.  \V.  R.  R 

M.  &N.  G.  R.  R  .... 
M.  &  N.  G.  R.  R  .... 

U.  S.  C.  &G.  8 

Ga.  R.R 

W.  &  A.R.R 

W.  &  A.  R.  R 

C.  (&  R.  R.  R .. ... 

8.  R.  &D.  R.R 

N.  E.  R.  R 

M.  &B.  R.R 

Ga.  R.R 

U.  8.  C.  &G.  8 

U.  8.  C.  &G.  8 


...  V 


Elevation. 


Feet 
1,136 
926 
710 
267 
232 
168 
1,090 
721 
654 
878 

:^2 

396 

778 

694 

1,050 

1,050 

1,050 

1,050 

1,131 

134 

183 

875 

647 

845 

210 

387 

309 

502 

750 

1,100 

4,463 

850 

934 

796 

303 

371 

14 

626 

1,207 

265 

240 

657 

592 

308 

894 

859 

1,163 

507 

760 

765 

692 

672 

b50 

303 

1,012 

1.478 

1,616 
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[BUI 


Station. 


Cochrau 

Cohotta  Mountain 

Colman's .., 

Columbns 

Concord , 

Conyera  

Covington 


Authority. 


M.  &  B.  R.  R.. 
U.  8.  C.  &  G.  S 
S.W.R.R... 
C.  &  R.  R.  R. 
R.  R.  surveys 

Ga.  R.  R 

Ga.  R.  R  .... 


Do level  low  water  in  Yellow  River!  Ga.  R.  R 


Crawfordville. 

Cullodeu '. 

Cnlvertou 

Camming 

Corrahee  Mountain 

Cutbbert  Depot 

Dademont 

Dahlonega,  Agricoltnral  College 

DaUon 

Davis - 

Davisborough 

Dawson 

Dearing 

Decatur 

Deveraux 

Dome  Mountain 

Dormille 

Dry  Pond , 

Du  Bois 

Duluth 

East  Macon 

Eastman 

East  Point 

Eden 

Egypt 

Elberton 

Emmit 

Enota  Mountain 

Fairburn 

Fair  Grounds  

Fellowship  Church 

Fodder's  Bald  Mountain 

Forrest 

Forsyth .' 

Fort  Gaines  Depot 

Do Bridge 

Fortsons 

Fort  Valley 

Fosterville 

Gainesville 

Gillsville 


Ga.  R.R  .... 
R.  R. surveys 
Ga.  R.  R  .... 
U.  S.  C.  &  G.  S. 
U.  S.  C.  &G.  S. 

S.W.R.R 

Ala.  G.  S.  R.  R  . 
U.  S.  C.  &G.  S. 
S.  R.  «&  D.  R.  R 

B.  (&  A.  R.  R 

C.  R.  R. . .. . . 

S.W.  R.  R.. 

Ga.  R.R 

Ga.  R.  R  .... 
Ga.  R.  R  .... 
U.  S.  C.  &G.  S.... 
A.  &  R.  A.  L.  R.  R  . 
A.  &R.A.L.R.R.. 

M.&B.R.R 

A.  &  R.  A.  L.  R.  R  . 
C.  R. R.. .......... 

M.&B.R.R 

A.  &  W.  P.  R.R  ... 

C.R.R 

C.  R. R... 

Elberton  R.R 

Vy .    XV.  Xv  ....   ....   .... 

U.S.C.&G.S 

A.&W.  P.  R.R  ... 

W.  &A.  R.  R 

Elberton  R.R 

Guyot 

Ga.  R.R 

M.&W.R.R 

S.  \\ .  R.  R......  ... 

S.W.R.R 

C.  Su  R.  R.  R..... .. 

S.W.R.R 

M.&W.  R.R 

A.  &  R.  A.  L.  R.  R  . 
N.E.R.R 


Gilmore ;  W.  &  A.  R.R. 


Goodwin 

Gordon 

Goes  Store 

Graham 

Grantville 

Grassy  Mountain  . 

Graysvllle 

Greensboro  Depot 

Do 

Griflftn 

Griswold 


A.  &  R.  A.  L.  R.  R  . 

Cent.  R.R 

Elberton  R.  R 

M.  oL  B.  R.  R . ...... 

A.&  W.P.R.R...- 
U.  S.C.&G.S 

W.d:A.R.R 

U.S.C.&  G.S 

Ga.  R.  R...... .... . 

M.&W.R.R 

Cent.  R.  R...... . .. 

Cent.  R.R 

Ga.R.R 


Onyton 

Haddocks 

Haloyondale :\  Cent.  R.R 

(204) 


Eleval 

!  J 

4 


1 
1 


4 

I 
1 


4 
1 


1 
1 


» 
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Station. 


Authority. 


Ballu 

Hamilton 

Harben 

Hirlem 

Harmony  Grove 

HawkinBville 

Hazlebnrst , 

Hemdon 

HineB 

HoffansTiUe 

HoDv  Springs 

Isabella 

Jesup 

Jonesboro 

Keneeaw 

Kingsboro 

Kingston 

KnoxWlle 

I<avonia 

Iiawreuceville 

Xia  Grange 

Xtfcxington  

X^ithonia , 

X^aong  Cane 

X.Hila 

-Chamber  City 

[cDaniels 

[eDonald 

[clvors 

[cPherson  Barracks. 

[cRae 

IcVille 


n 

ison 

arietta 

rshallsyille. 

artina 

eys 

yfield 

aysville 


illedgeville 

iUen 

-^3Cillwood 

-^ilner 

-^ona 

If  orris  Station 

Jtfount  Airy 

Hod  Creek  Bald  Monntain 

-Kaoces 

New  Holland 

Kewuan 

Niebolson 

Koehway  Bridge 

Noonday  Valley 

Norcross 

Norwood 

Oconee  

Do.leyel  low  water  in  Oconee  River  . 

Ogeecbee   

Ogletborpe 

OpeUka 


W.  &  A.  R.  R  . 
C.  &  R.  R.  R  . .. 
S.  R.  &  J),  R.  R . 

\Jl  a*    Al.    MX  •  •  •  a    •  •    • 

N>  L.  R.  R  ..... 
M.&^B.R.R... 
M.&  B.R.R... 

Cent.  R.  R 

C.&R.R.R... 
A.  &  W.  P.  R.  R 
M.  &  N.  G.  R.  R 
C.&R.R.R... 
B.&A.R.R... 
M.&B.R.R... 
M.&  W.R.R.. 
U.S.C.&G.S  . 
C.  oL  R.  R.  R... 
W.&A.R.R  .. 
R.  R.  surveys  . . 
£lbertonR.R.. 
L.  B.  R.  R  ....  . 
A.  &W.  P.R.R 
Ga.  R.  R . . . . . 

Ga.  R.R 

A.  &W.  P.R.R 
N.  £.  R.  R  .. . . 

M.  <&  B.  R.  R  . 
W.  &  A.  R.  R  . 
Cent.  R.R.... 

\V.  &  A.  R.  R  . 
U.  S.  C.  &  G.  S 
M.  &  B.  R.  R  . 
M.  &  B.  R.  R  . 
M.  «&B.R.  R  .. 
Ga.  R.  R...... . 

M.  &  N.  G.  R.  R 

D.W.R.R 

ElbertonR.R.. 

xJTn*  XV.  AV  •  .  .  •  •  a  • 

\J>&.    XV.    XV     .   a   .   a  a   •    a 

N.  K.  R.  R  ....  a 

Ga.  R.  R    .aa.   ... 

Ga.    R.    R    a.aa    ... 

Cent.  R.R 

B.&A.R.R..a 
M.&\V.R.Ra. 

U.S.C.&G.S  a 
S.    W.    R.    R     .    a    a    a    a 

A.  &  R.  A,  L.  R.  R  . 

Guyot 

C.  <fc  R.  R.  R  . 
A.&R.A.L.R.R 
A.  &W.  P.  R.  R 

N.  L.  R.  R 

S.W.R.R 

M.  &  N.  G.  R.  R 
A.  &  R.  A.  L.  R.  R . 
Ga.R.Ra... 

Ga.    R.    R    a  a  .  a 
Ga.    R.    R    a   a   a    a 

Vy.    XV.    SX     .   a   a   a  a 

S.W.R.R.. 
S.W.R.R,. 


Elevation. 


Feet, 
771 
786 
648 
562 
954 
235 
261 
174 
592 
731 

1,114 
912 
340 
100 
905 

1,809 
612 
710 
640 
865 

1,082 
742 
770 
937 
624 

1,334 
150 
663 
245 
965 

1,078 
148 
148 
334 
681 

1,133 
493 
917 
742 
402 

1,001 
559 
310 
158 
130 
863 

5,039 
244 

1,587 

4,705 
537 

1,182 
959 
893 
294 
949 

1,078 
602 
447 
412 
106 
301 
810 


Bull,  6      6 


(205) 
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fBULL.5t 


Station. 


Authority. 


Palmetto 

Paramore  Hill 

Peach 

Pearson 

Pendarvis 

Pine  Log  Mountain 

Pine  Mountain 

Powells 

Prattsville 

Pirors 

Pucketts 

BabunoT,  Mud  Creek  Bald  Mountain 

Red  Oak 

Eeid 


Besaoa 

Rich  Hill 

Ridge 

Ringgold 

Rising  Fawn 

Riverside 

Rives 

Roberts 

Rogers 

Rome 

Rough  and  Ready 

Roystons 

Ruffis 

-Rntledge 

Sand  mil 

Satilla 

Savannah,  Depot 

Do Signal  Station 

Sawdust 

-Sawnee 

Scarborough 

Seagos 

Sebastopol 

Sewall'sCnt 

Sitting  Bull  Mountain 

Six  Mile 

Skitt  Mountain 

Smithville 

Smyrna 

Social  Circle 

South  Mountain • 

Sparta ... 

Spears 

Stegalls 

Sterling 

Stone  Mountain 

Stone  Village 

Sulphur  Spring 

Sulphur  Springs 

Sumner 

Surrency 

Suwannee 

Sweat  Mountain 

Tallulah,  8.  E.  Summit 

Do  ..N.  W.  Summit 

Thomson 

Tilton 

Tocooa 

Tonah  Mountain 

Tooni 


A.&W.P.R.R.. 

CeDt.R.R 

U.S.C.&G.S... 

B.  &  A.  K.  R 

M.  &  B.  R.  R 

U.S.C.&G.S... 

C.  OL  R.  R.  R  . . . . . 
A.&W.P.R.R.. 
M.&W.R.R.... 
S.  R.  &  D.  R.  R . .  • 
A.&W.P.R.R.. 
U.S.C.&G.S... 
A.&W.P.R.R.. 
M.  &  B.  R.  R . . . . . 

W.&  A.R.R 

R.  R.  surveys 

U.S.C.&G.S... 
W.&  A.R.R  .... 

Ala.G.S.R.R 

B.  &,  A.  R.  R  ..... 
8.  R.  &,  D.  R.  R . . . 

Ga.  R.R 

W.&A.R 

S.  R.  &,  D.  R.  R. . . 
M.&W.R.R.... 

ElbertonR.R 

W.&A.R.R  .... 

Ga.R.R 

M.  &  B.  R.  R  . . . . . 
M.  &,  B.  R.  R . . ... 

Cent.R.R 

U.  S.  Signal  Office 

Ga.  R.  R 

U.S.C.&G.S  ... 

Cent.R.R 

S.W.R.R 

Cent.R.R 

W.&A.R.R  .... 
U.S.C.&G.S... 
S.  R.  &  D.  R.  R. . . 
U.S.C.&G.S... 

S.W.R.R 

W.  &A.R.R.... 

\jri*«  XV*  XV  ••••••  ••• 

v7a*  XVa  Xv  •»••••  «•• 

Ga.R.R 

Cent.R.R 

W.&A.R.R  .... 

M.&B.R.R 

U.S.C.&G.S 

U.S.C.&G.S 

A.  &  R.  A.  L.  R.  R  . . 
Ala.G.S.R.R 

B.  &  A.  R.  R. ...... 

M.&B.R.R 

L.  B.  R.  R 

U.S.C.&G.S 

U.S.C.&G.S 

U.S.C.&G.S 

Ga.R.R 

W.  &A.R.R 

ElbertonR.R 

U.S.C.&G.S 

M.&N.G.R.  R.... 


>  m    •  •  •  • 


>••••# 


mm •••••• •• • 


•»«••• 


»•••••    •  < 


•••••• 


•       •    •    •     •    4 


•    •    •       •    • 


Elevation. 


Feet, 

1,025- 

23» 

1,06S 

17& 

90 

2,340 

1,05^ 

987 

62^ 

81» 

939- 

4,717 

1,02& 

281 

654 

619' 

1,070 

78& 

797 

255 

63a 

542 

734 

627 

1,004 

909' 

1,060 

725 

5& 

150 

32 

87 

53& 

1,967 

14a 

362 

190 

1,166 

5,04& 

684 

2,076 

334 

1,069 

875 

1,040 

567 

238 

84& 

23 

1,685 

1,037 

1,252 

907 

340 

192 

1,027 

1,694 

2,840 

3,172 

517 

665 

1,040 

3,168 

1,035 


(206) 
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Stfttion. 

Authority. 

Elevation. 

Towns 

nrl. .  Of.  n.  Iv.  Iv  .__.,  ., 

135 

Tr*y  Mountain 

U.8.C.&G.  8 

Guyot 

U.S.C.&G.  8 

Ala.G.S.R.R 

A.  &  R.  A.  L.  R.  R . . 
W.&.  A.R.R 

\jra*  Xv<  Xv  .....a  .... 

At  v/.  JK.  xC. ...... . 

W  •  &  A.  R.  R  ...... 

U.S.C.&G.  8 

S.  W. R. R  ......... 

B.  &  A.  R.  R ...... . 

\jn.»  Xw.  Df • .... ...... 

B.  OL  At  R.  R .....  • . 

Elberton  R.  R 

A.&  W.P.R.R.... 
A.&W.P.R.R.... 
B.  &  A.  R.  R  •••••• . 

O.    W  •  B«    R........a 

Ga.R.R 

M.  &,  N.  G.  R.  R . . . . 
Ga.R.R 

U. 8.0. &  G.  8..... 

»••    ••    •••••4 

1     *•••    •••••4 

4,404 

Do 

4,426 

Tree 

Trenton 

1,045 
739 

Tagaloo 

650 

Tonnel  Hill 

853 

Union  Point 

658 

Yemon 

176 

Yining  Station 

951 

Walker  Monntain 

2,593 

Ward's  Station „ 

Wareeboro' 

}  394 
117 

506 

Way  Croes 

100 

West  BowersYllle 

916 

West  Point 

584 

Whitfield 

757 

Willftooochee ^  x .  ^ .  x .  * 

220 

465 

Winters 

800 

Woodstock 

967 

Woodville 

707 

3,167 

(207) 


IDAHO. 


Station. 


Algoma 

American  Falls 

Anderson's 

Antelope  Peak 

Ariomo 

Badger  Peak 

Bannock  Peak 

Battle  Creek 

Bear  Lake 

Bear  River  Bridge 

Beaver  Cafion  Stage  Station 

Beer  Springs 

Do 

Bennington 

Big  Butte. !!.!!'.!". ...!!!!' 

Blackfoot 

31ackfoot  Fork,  Bridge 

Blackfoot  Peak 

Blackfoot  Stage  Station  .... 

Black  Pine  Mountain 

Black  Rock  Stage  Station  .. 
Bloomington 

Bloomington  Peak 

Bois6  City,  Signal  Station  . . 

Bois6,  Fort 

Cache  Peak 

Camas  Creek  Ranch 

Caribou  Mountain 

Carpenter's  Station 

•Castle  Rock 

Cedar  Peak 

Chilco 

Citadel  Peak 

Clarkston 

Clifton 

Do 

Coeur  d'Al^ne  Lake 

Do 

Coeur  d'A16ne  Mission 


Crater  Buttes,  mouth  Henry's  Fork 

Curlew 

Deep  Creek  Mountain 

Desert  Wells 

Devil's  Corral 

Dry  Creek  Station 

Eagle  Peak 

Eagle  Rock 

Eagle  Rock,  Sisnal  Station 

East  Malade  Mountain 

Elkhorn  Mail  Station 

Elkhom  Village 

Emigrant  Springs 

Fish  Haven 

Do 

Florence 


Authority. 


Elevation. 


N.P.R.R 

Wheeler 

Wheeler 

Wheeler 

U.&N.R.R 

Wheeler 

Wheeler 

U*  OL  rf .  R.  R ..... . 

Wheeler 

Hayden 

Pre.  R.  R.  levels  . . 

Hayden 

Lander 

Hayden 

Wheeler 

Wheeler 

U.&N.R.R 

Hayden 

Hayden 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Hayden 

Wheeler 

U.  S.  Signal  Office 


Wheeler 

Hayden 

Hayden 

Hayden 

Wheeler 

Wheeler 

N.P.R.R 

King 

Wheeler  

Wheeler 

Havden 

Mullaa 

Pacific  R.  R.  Reports 
Pacific  R.  R.  Reports 

Haydeo 


Wheeler 

Wheeler 

Hayden 

Wheeler 

Hayden 

MuUan  . .  J 

U.  «&  N.  R.  R..... 
U.  S.  Signal  Office 

Hayden 

Wheeler *. 

Wheeler 

Wheeler 

Wheeler 

Hayden 


1 


FeeU 

2. 

214 

4, 

457 

4, 

492 

7. 

282 

4. 

659 

6. 

vvm 

». 

a'io 

4, 

500 

5, 

9ti0 

5, 

744 

5, 

925 

5, 

529 

6, 

aio 

5, 

708 

6, 

132 

7, 

659 

4, 

515 

4, 

456 

7, 

490 

4, 

447 

9, 

386 

4, 

589 

6, 

076 

5, 

965 

9, 

354 

2. 

768 

1. 

QQQ 

10, 

451 

4, 

722 

9, 

854 

4, 

666 

9. 

610 

7, 

587 

2. 

450 

6, 

700 

4, 

853 

4, 

926 

4, 

H93 

2. 

150 

2, 

240 

2. 

280 

E.  5, 

638 

W.  5, 

425 

4, 

397 

s. 

818 

4. 

816 

3. 

601 

5, 

689 

7, 

500 

4, 

723 

4, 

781 

9, 

332 

4, 

998 

4, 

950 

5, 

•  271 

5, 

963 

5, 

932 

8. 

000 

(208) 
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Station. 


Fly  Spring 

Fountain  Peak  (north  side) 

Fountain  Spring 

Franklin 

Do 

Do 

Garfield,  Mount 

Georsetown 

Co 

Georgetown  Peak 

Granite 


Hall,  Fort  (10  feet  below  adjutant's  office). 
Do 


Authority. 


HaU,  Fort  (old) 

Hall ...,. 

Flarkneas's  Toll  Gate 

Senry'sLake 

'Eigbam's  Ranch 

Sitching's  Ranch 

Sanction  Station 

Kalispelm,  Lake 

Keenam  City 

.eeney's  Stage  Station .... 

le's  Butte 

kne's  Ranch,  Marsh  Lake 

ILdberty : 

Do 

Xone  Cone 

^CcCrae's  Ranch 

^laladeCity 

Dii 

If alade  Divide 

lialade  Spring 

Market  Lake 

Do 

Marsh  Cone 

Meade  Peak 


Wheeler 

Wheeler 

Wheeler 

U.  &■  Nm  R.  R ..... . 

Wheeler 

Hayden 

Hayden , 

Wheeler 

Hayden 

Hayden 

Wheeler 

Hayden 


De  Lacy 

Wheeler 

Hayden 

Hayden 

Wheeler 

Hayden 

Toner 

Wheeler . 

Hayden 

Wheeler 

Wheeler 

Hayden  ..... 

Wheeler 

Hayden 

Wheeler 

Hayden 

Wheeler 

Hayden 

Wheeler 

TT.  &  N.  R.  R 

Hayden 

Hayden 

Wheeler 

Hayden 

Wheeler 

Wheeler 

Wheeler 

Hayden 


Montpelier 

Montpelier  (co-operative  store) 

Mormon  Salt  Works 

Morristown 

Do 

Monud  Spring  Station 

Male  Spring,  nead  of  Gentile  Valley 

Kewton 

Nine  Mile 

North  Soda  Peak 

Oneida !  Hayden 

Oneida  Salt  Works Wheeler 


Wheeler 

Hayden 

U.  '&  N.  R.  R 
Hayden  


Hayden 

Wheeler , 

U.  &N.  R.  R.. 
Hayden 


Do 

Ovid 

Oxford 

Do 

.   Do Wheeler 

Oxford.  Mount Wheeler.., 

Pickers  Bridge |  Hayden  . . , 

P»ris I  Wheeler... 

Fmts  Pei^ !  Haydeu  . . . 

P^nd  d'Oreille,  Lake !  Petermann 

N.  P.  R.  R  . 
Wheeler . . , 
Wheeler... 
Hayden  . . . 

(209) 


Do 

PiUtrBntte 

^igah,  or  Caribon,  Mount. 
PlMMuit  Valley  Station  . . . 


Elevation. 

Feet. 

5, 

912 

8, 

,900 

5, 

,235 

4, 

,513 

4, 

,585 

4, 

,516 

9, 

,704 

6, 

,019 

5, 

,800 

8, 

,466 

2, 

,290 

4, 

752 

4, 

,754 

4, 

500 

4, 

,996 

4, 

802 

6, 

443 

4, 

601 

5, 

205 

6, 

,329 

2. 

093 

6, 

641 

4, 

933 

7, 

823 

4, 

323 

6, 

060 

6, 

105 

9, 

246 

4, 

331 

4, 

700 

4, 

663 

5, 

690 

5, 

150 

4, 

792 

4; 

795 

7. 

663 

10, 

541 

5. 

793 

5, 

936 

6, 

598 

6, 

716 

5, 

700 

4, 

429 

5, 

245 

4, 

500 

4, 

756 

9. 

413 

5» 

700 

6, 

341 

6, 

300 

6, 

022 

4, 

774 

4, 

862 

4, 

866 

9, 

386 

4, 

500 

6, 

018 

9, 

522 

2, 

093 

2, 

059 

5, 

301 

9, 

695 

6, 

086 

86 
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(BULL.S. 


Station. 


Aatbortty. 


Pocatello 

Do. ...Stage  Station 

Do Stage  Station 

Portage 

Port  Neuf 

Prescott 1... 

Preaas,  Moant 

Pntnam,  Mount 

Do 

Baft  Biver  Range 

Baft  River  Stage  Station 

Bed  Rook  Gap 

Bed  Rock  Ranch 

Bice's  Ferry,  Snake  Biver 

Bice's  Banch 

Biohardson's 

Biclimond 

Boss  Fork  Indian  Agency 

Do 

Boss  Fork  Station 

Saint  Charles 

Saint  George 

Salmon  Ci^ 

Samaria 

Do 

Sandpoint 

Sand  Bidge 

Sawtelle's  Peak 

Sedffwick  Peak 

Shaaow  Lake 

Sherman,  Monnt 

Shoshone 

Snake  River  Plains 

Snow  Mountain 

Soda  Peak 

Soda  Springs 

Do 

Sohon  Pass 

Stahn's  Ranch 

Do 

Stevens,  Mount 

Stevenson's  Junction,  Lemhi  Valley 

Stoner's  Station 

Sublette 

Swan  Lake 

Switzer's  Ranch 

Taylor's  Bridffe 

Ten-mile  Spring 

ToponceBuich 

West  Malade,  Monnt 

Weston 

Wiesner,  Mount 


U.  &  N.  R.  R 

Hayden 

Wheeler 

Wheeler 

U.  &  N.  R.  R 

N.  P.  R.  R 

Hayden 

Wheeler 

Hayden 

Kinx 

Wheeler 

Hayden  (railroad  levels) 

Hayden 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Hayden 

Wheeler 

Hayden 

Hayden 

De  Lacy 

Wheeler 

Hayden 

X/l  •  A^  •  Df9  Xlf  •*••  ••••  ••«•  ••• 

kJ  •   Ou  4^1  •   X^*   ^^  ••••  ••«•  ••• 

Hayden 

Wheeler 

Wheeler 

Wheeler 

U.&N.R.R.... 


•  •  •  •  %  < 


Elevation. 


Hayden . . . 
Hayden  ... 
Hayden  ... 
Wheeler... 

Mullan 

Wheeler... 
Wheeler... 
Petermann 
De  Lacy . . . 


Wheeler..... 
U.&N.R.R 

Wheeler 

Hayden . 

Wheeler 

Wheeler.-... 
Hayden  ..... 

Wheeler 

Mullan 


FeeL 
4,495 
4,512 
4,620 
4,700 
4,514 
2,210 
9,979 
b,905 
8,933 
7,000 
5,041 
4,798 
4,798 
4,192 
4,723 
5,268 
4,656 
4,394 
4,545 
4,561 
5,932 
5,771 
4,030 
4,561 
4,800 
2,100 
4,723 
10, 013 
9,207 
4,310 
9,572 
4,587 
4,000-4,500 
9,269 
9,683 
6,770 
5,778 
5,100 
4,403 
6,057 
7,400 
6,084 
4,621 
5,156 
4,794 
4,509 
4,627 
5,548 
5,078 
9,220 
5,011 
6,000 


(210) 


IlililNOIS, 


Station. 


AddieviUe 

^J^endaJe 

•5itamont(cr8'njir)St.  L.,  V.,T.  H.  &L  R.B.) 
;^ton 

X^W 

X^'tnerica 

;2^*»ocb 

Jl^oitioch  (geodetic  station) 

>]a 


t 


ih  Grove  (geodetic  station) 

ihkam 

^■^^rfiland  

ihley 

Ltlanta 

^^twater  (or  ZanesviUe) 

*^^**wL  w  nT  ^y^^^il   ••••••  ••*•••   ••»•••    •«••«•    •••»*•   •••< 

^nbam 

^Jkorora 

-fiadgley 

3aland  (3^  miles  east  of  Omaha) 

Bardstown,  (crossing  R.,  R.  I.  ^8t.  L.  R.  R) 

fiamett 

Barnhill  (valley  of  Watson^s  Creek) 

wry 

Baitley 

Bayliss 

^eardstown  (surface  of  Illinois  River) 

deaaconp 

Beecher 

^lle  Air  (geodetic  station) 

^lleville 

Benton  

Benton  (geodetic  station) 

^erhany 

^Ig  Rattlesnake 

^irkner 

^trkiier(sanmiit) 

•^irkner  (surface  ground) 

J^landinaville 


Anthority. 


Elevation. 


^loomfield  (summit) 

^loomfield  (surface  ground) 

ISloomiDgton 

SlaffCity 

firaceville 

Sradford 


firighton 

firoadwell 

Bnda 

ftareaa  Junction 

Snmside 

Busbnell 

Butler,  Cteodetio  Station 

Cahoka 

Cairo 

Do. Ohio  Eiver,  high  water 


St.  L.  &,  S.  £•  R.  R  •• 

\Jt  Ol/    V  •    XV.    MX'  .«••••  • 

0. 4K- M.  R.  R  ....... 

O.  &>  A*  R.  K.  ....••> 

111.  Cent.  R.  R 

C  &■  V.  R.  R. ....... 

I. ,  D.  <&  S.  R.  R  . .  •  • . 
U.  S.  Lake  Snrvey . . . 

III.  Cent.  R.R 

St.  L.  (&  S.  £•  R.R ... 
U.  S.  Lake  Survey  . . 
111.  Cent.  R.R... 
O.&M.R.R  ... 
111. Cent.  R.R... 
C  &,  A.  R.  R . . . . 

«J.    O.    Ili.    R.    R    ...a 

L»D.4&S.  R.  R  . 
C  &■  A.  R.  R . . .  • 
C.,B,&Q.R.R. 
St.  L.  <&  S.  K.  R.  R  . 
O.i&M.R.  R  ... 
O.&M.  R.  R... 
<l.  S.  fj.  R.  R  .... 

O.  &M.R.  R... 
£1.  &  N.  R.  R  . . . 
O.  &  M.R.  R... 
H.&N.R.R  ... 
Mich.  <&  111.  Canal.. 
St.  Li.  i&  S.  £.  R.  R  .. 
O.  &,  M.  R.  R  .... ... 

U.  8.  Lake  Survey . . . 
B. &, S.  111.  R.  R.. ... 

B.  &,  El.  R.  R  ....... 

U.  S.  Lake  Survey  . . 
P. )  Jj.  &.  £.  R.  R . . . .  • 

C>  &  St.  L.^^.  R . . . . . 

St.  L.  &,  S.  £.  R.  R . . . 
St.  L.  &S.E.R.R... 
St.  Li.  <&  S.  £.  R.  R . . . 
T.,P.&W.  R.R.... 

J.  &N.  Ind.R.R.... 

C.  <&  V .  R.  R  ..••.. .. 
C.  <&  V.  R.  R.... .... 

in. Cent.  R.R 

St.  L.,V.  &T.  H.R.  R 
C  <&  A.  R.  R....  .... 

0.&M.R.R 

T.,P.  &W.R.R.... 

C.  <&A.  R.  R 

C  &  A.  R.  R...... .. 

C.  B.  &Q.  R.R 

P.K.&P.R.R 

T.P.&  W.R.R 

C.  B.  &  Q.  R.  R 

U.  S.  Lake  Survey . . . 
C.  <&  St.  L.  R.  R  .... . 

111. Cent.  R.R 

C .  &  V,  R,  R  .... .... 


Feet. 
467 
464 
616 
470 
733 
344 
661 
861 
674 
554 
666 
600 
625 
549 
744 
6.'^2 
609 
666 
649 
5.')6 
458 
435 
672 
385 
670 
386 
869 
423 
538 
610 
588 
479 
485 
595 
665 
405 
499 
568 
583 
730 
688 
405 
430 
823 
505 
603 
581 
491 
694 
611 
768 
455 
638 
664 
787 
425 
322 
320 
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Cairo  Ohio  Riveri  low  water. 

Do. ...railroad  track  on  Commercial 


ave 

Do Signal  Station 

Caledonia 

Calamet 

Camar^o - 

Cambridge 

Camp  Point  (T.  W.  &  W.  Junction) 

Canton 

Carbondale 

Carlinville 

Carlyle,  station  ledge  under  window  of  £. 

face  of  C.  H.  B.  M.  on 

Carlyle 

Carmi 

Carthage 

Casey — 

Caeey,  Geodetic  Station 

Caaeyville 

Casner 

Cayuga 

Centerville 

Centralia 

Cliampaign 

Do Signal  Station 

Chatham 

ChatBworth 

Chenoa 

^^ sM^^M' \   «r Vba&V •  ••••••  .•«»»•  ••••«•  ••••«•  •••« 

Chicago,  ci^baee...: 

DO....C.  &  N.  W.  R.  R.  Station 

DO....N.  Ind.L.  S.  &M.  S.,andC.  R. 

I.  &  P.  R.  R.  Station 

Do. ...P.  F.  W.and  A.  &  St.  L.  R.  R. 

Station 

Do.... m.  Cent.  <&  Mich.  Cent.  R.  R. 

Station 

Do Signal  Station 

Cisne 

Claremont,  Geodetic  Station 

Clifton 

Do. Geodetic  Station 

Clinton 

Coles 

Collinsville 

Do plank  road 

Coultersville 

Crete,  Geodetic  Station 

Cuba 

Cumberland 

Cypress  Junction 

Cypress  Pond 

Dablgren  

Daltou  

Danville 

Do .  .Junction 

Decatur , 

Delafield 

Denver,  Geodetic  Station , 

Disco 

Dixon  

Drivers 


U.  S.  Signal  Office 

C.  &V.  R.  R 

111.  Cent.  R.  R.... 
I.D.&S.R.R  .... 
P.  <&  R.  I.  R.  R  . . . 
C.B.&.Q.R.R... 
T.P.ife  W.R.R... 

111.  Cent.  R.R 

C.  &  A.  R.  R  ...... 


<  •  •  »  •  I 


U.S.C.«feG.S 

0.  &  M.  R.  R......  •>•• 

St.  L.  &  S.  £.  R.  R . . . . 

C.  B.  &Q.  R.  R. ...... 

St.  L.,  V.  &T.  H.  R.  R. 

U.  8.  Lake  Survey 

St.  L.,  V.  &  T.  H.  R.  R 

L  D.  &S.R.R 

C.  &  A.  R.  R 

III.  &  St.  L.  R.R 

111.  Cent.  R.  R 

111.  Cent.  R.  R 

U.  S.  Signal  Office 

C.&A.  K.  R 

T.  P.  <&  W^.  R.  R. ...... 

T.  P.  &  W.R.  R 

1.  D.  &  S*  R.  R.... ..... 

U.  S.  Lake  Survey 

City  Engineer , 


City  Engineer 
City  Engineer 


Citv  Engineer 

U.S.  Signal  Office 

I.  D.i&S.R.R 

O.  <&  M.  R.  R...... ..... 

U.  S.  Lake  Survey ...... 

III.  Cent.  R.  R 

U.  S.  Lake  Survey 

111.  Cent.  R.  R 

P.  D.  &E.  R.  R 

St.  L.,  V.  i&  T.  H.  R.  R 
St.  L.,V.  &T.  H.  R.  R. 

B.  «feS.  111.  R.  R 

U.  S.  Lake  Survey 

T.  P.  &\V.R.  R 

St.  L.,  V.  &  T.  H.  R.  R 
O.  &M.  R.R 

C.  &  V.  R.  R 

St.  L.  &  S.  L.  R.  R..... 

C.&E.  III.  R.  R 

W.  St.L.  &P.  R.  R.... 
C>  4&  E.  111.  R.  R...... .. 

111.  Cent.  R.  R 

St.  L.  <&  S.  L.  R.  R  .... . 

U.  S.  Lake  Survey 

T.  P.  &W.  R.  R 

111.  Cent.  R.  R 

St.L.  &S.  E.  R.R 
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Station. 


■Duflnoin .'. 

r^t>o 

g5if ".:::::; :::::::::::::::: 

Saint  Loais,  Relay  House 


Do large    bronze    plate   in 

sonth  face  east  land 
pier  of  Great  Bridge, 

^  B.  M.  on 

^^Kewood 

^awards 

Sflkni^liain 

JWorado 

|:|Sii3,croe8ingof  R.R 

t'ltn^wood 

;i  I>a«o 

Jl'vmaton 

Jlwood 

«x% fl«ld, jnnction  S.  <&  S.  £.  R.  R 

^        Do  .old  town 

;**^lewood 

•"^Uigton 

,     ^    X&... (surface) 

.^^T'bnrg 

^i:«-field 

^^ixTnonnt,  Geodetic  Station 

^*^ingdale 

a 

is 


,  front  basement  window  sonth- east 
^^^^nier  public  school  building,  B.  M.  on . . 
^^^''eston 


B«  &  a»  111*  R.  R...... . ...... 

B.  &E.  R.  R 

Jl  •    J\i«  Qu  Jl  •  xV«  XV  ....  ......  .... 

Ill*  &  St*  L*  R*  R....  .... .... 

City  engineer,  based  on  height 
of  Saint  Louis  directrix,... 


U.S.C*&G*S 

111.  Cent*  R.  R 

C.  B.  <&  Q. R.  R.... ... 

Ill*  Cent.  R.  R 

C.&V.R.R 

Mich.  &,  111.  Canal 

C.  i&  A.  R.  R. ...... ... 

C  B,  &,  Q.  R*  R.. . . .. 

111.  Cent.  R.  R 

T.P.&W.R.R 

C.  &>  A.  R.  R.. 

St.  L.  &  S.  £.  R.  R . . . . 

0*&M*R.R 

L.  S.  <&  M.  S*  R.  R  .... 
St*L.,V.&T.  H.R.R. 


T.P.&W.R.R.. 

O.&M.R.R 

U.  S.  Lake  Survey 

O.&M.R.R 

111.  Cent.  R.R 

T.P.&  W.R.R... 
0.&M.R.R 


^'^^ntain  Bluflf 

^nkfort 

iklin 

)barg 

)port 

»Dch  Village 

Do (surface  ground) 

minffton 

1*8  urove 

■'^eoa 

»burg 

»Iva 

len.  Geodetic  Station 

Iner 

^^Iman 

r^^lmore 

L^J«>5 

tV^d 

g^aaford 

J^Klfiey 

J'nod  Hope 

^^Dodson 

2'TMid  Tower 

^  rant,  Geodetic  Station 

:^imyTine 

^roennp \ 

LTille 


U.S.C.&G.S 

T*  P.  &  W.  R.R 

D.  &S.  W.  R.  R 

J  *  <&  N.  Ind.  R.  R 

J,  S.  E.  R.  R  .... .... .. 

B.&S.  III.  R.R 

III.  Cent.  R.  R 

St.  L.  oL  S.  £.  R.  R . . . . . . 


. . . .  • 


St.L.,V.&T*H.  R.R. 

C.&A.R.R 

III.  Cent.  R.  R 

C.  B*  <&  Q.  R.  R 

C.B.&Q.R.R 

U.  S*  Lake  Survey 

C.&A.R.R 

111.  Cent.  R.R 

O.  oc  M.  R.  R. ......... 

C.B.&  Q.R.R 

J.  S.  £.  R.  R 

T.P.i&W.R.R 

C.&  A.R.R 

T*P*&W.R.R 

I.D.&S.R.R 

D.&S.W.R.R 

U.  S.  Lake  Survev 

C.&V.R.R 

St.L.,  V.&T.H.  R.R. 
St.  L.,  V.  &  T.  H.  R.  R 


Elevation.. 


Feet, 
475 

41& 


41& 
572 
650* 
58& 
384 
70O 
617 

eni 

742 

66a 

660 

45^ 

463. 

604 

559* 

574 

697 

53d. 

704 

58:^ 

571 

677 

49S 

491 

941 

678- 

349 

755 

696^ 

514 

75^ 

441 

437 

595 

730 

601 

788^ 

851 

8oa 

605 

652 

57a 

690 

687 

605 

635. 

705 

670- 

:^2 

716. 
.39:i 
351 
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Station. 


Eleva 


Oridley 

Griggsville 

Groyeland  Park 

Oaerpert's  Pass , 

Hadley 

Hammond 

Hampton 

Hannony 

Harrisbarg 

Havana 

Hawthorne 

Hennepin 

Hervey  City 

Highland 

Do...  (surface) « 

Hinckley 

Hollidays 

Hollis 

Hoopestown 

Howard's  Point 

HnlPs  Crossing  Q.  A.  &,  St.  L.  R.  R 

Hnme ,. 

Hunt  City,  (Geodetic  Station 

Indian  Creek  Valley 

Indian  Lake,  water 

Do railroad  station 

Iowa 

Jacksonville 

Joliet 

Do. Des  Moines  River 

Jonesboro 

Kankakee 

Do . .  .(Geodetic  Station 

Kansas,  Geodetic  Station 

Keithsbnrgh 

Keithsbnrgh  Junction 

Kensington 

Kindernook 

Kingston  (B.  &,  O.  R.  R.  shops) 

Knoxville 

La  Harpe 

Lake 

Lakewood 

La  Place 

Larkinsburg 

La  Salle 

Do . .  surface  of  Illinois  River 

Lawrenceville 

Laws 

Lebanon — sill  of  basement  window  east  face 
public  school,  B.  M.  on 

Lebanon 

Lena 

Leoville 

Lexington 

Lincoln 

Litchfield 

Loda 

Long  Creek 

Losant 

Louisville... 
Lowder .... 
Lowndale . . . 
Ludlow 


•  •  •  •  < 


T.P.&  W.  R.R... 

H.  &,  N.  R.  R 

Il].4&St.L.R.R... 
C.  &,  St.  L.  R.  R  . . . . 

H.  &,  N.  R.  R...... . 

I. D.  &,  S.  R.  R  ..... 

P.D.&E.R.R  .... 

I11.&8.L.R.R.... 

C.  &/  V.  R.  R ...... . 

P.  P«  <&  J.  R.  R . . . . . 

St.  L.  &  S.  E.  R.  R 

P.  K.&P.R.R 

P.  D.  %k  £.  R.  R...... .. 

St.L.,  V.  &T.H.R.R. 
St.  L.,  V.  &  T.  H.  R.  R 

C.  &L  R.R. 

O.&M.R.R 

T.  P.  &■  ^V,  R.  R  ....... 

C.  &  E.  III.  R.  R  ...... 

St.L.,  V.&T.H.R.R. 
H.  OL  N.  R.  R...... .... 

I.  D.  <&  S.  R.  R  ........ 

U.  8.  Lake  Survey 

O.  St>  M.  R.  R 

St.  L.,  V.  &T.H.R.R 
St.L.,  V.&T.  H.R.R. 
T.P.&W.R.R.... 

J.  S.  E.  R.  R  ...... . 

C.  <&  A.  R.  R...... . 

Mich.  <&  Ul.  Canal  . 

Dl.  Cent.R.R 

111.  Cent.  R.R 

U.  8.  Lake  Survey . . 
U.  S.  Lake  Survey . . 

C.B.&Q.R.R 

C.B.&Q.R.R 

M.C.R.R 

H«  &  N.  R. R  .... ... 

B.P.&C.R.R 

C.  B.  Sl  Q.  R.  R.  .... 

T.P.&W.R 

St.  L.,  V.  &  T.  H.  R.  R 

0.  &f  M.  R.  R. ...... 

1.  D.  i&S.  R.  R 

O.  &  M.  R.  R 

III.  Cent.  R.R 

Mich.  &  111.  Canal  . 

D.&S.  W.R,R 

Ill.&St.L.R.R... 


U.S.C.&G.S 

0.  <&  M.  R.R 

111.  Cent.  R.R 

T.  P.  &W.  R.R 

V^  *    Ou  XKm   l\m    X^  ....    .... 

C.&A.R.R 

J.  S.  E.  R.  R  ...... .. 

111.  Cent.  R.R 

1.  D.  &,  S.  R.  R . . .  ■ . . 

P.  K.&P.R.R 

O.  cc  M.  R.R. ....  ... 

«l .  o.  iftf .  JtC.  JbC.. ...... 

V/  .  Olf  Am  K.  Xb  ....  .... 

111.  Cent.  R.R 
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Station. 


M^im  Grove,  Geodetic  Station 

McLean 

HcLeaDsboro 

ICacoQ 

McVey 

Hanteno,  Geodetic  Station 

Mapleton 

Maqaon 

JJ«Bhall 

MartinBYille,  Geodetic  Station 

_      Do 

«ry8ville 

Maacoatali 

HattiaoD 

«attt)on 

May  view,  Geodetic  Station 

Meadows  

ff«ndota 

Met<*Aif 

MichiganOity,  Geodetic  Station  .. 

Mich  igan  Laie,  snrface  of 

Jfillereville 

2*11  Shoals 

Moccasin  Station 

■Jonience 

■Jonce 

■Jordan  Park,  Geodetic  Station... 

5***«r  Station 

*«tiiidCity 

Do* surface  ground 

J^Und,  Geodetic  Station 

Jounda 

Jotxnt  Carbon 

f^^nt  Morris 

f^^Ont  Vernon 

J^OntZion 

J-^^^^hysboro 

^^lea 

Do.  sorface  of  Illinois  Eiver  at  crossing 

ofraikoad 

^5*liville 


Authority. 


Eleyation. 


U.  S.  Lake  Survey 

C.  &,  A.R.R 

St.  L.  &,  S*  £j»  R*  £••••••••.. 

xii.  v^en v>  xc>  jx >«••  ■«•«  .««••. • 

V  •  O.  £j.   £w*   Xl«  ••••  ••••  ••••  •«■•  • 

U.S.  Lake  Survey.... 

X  •   X^*   Ql'    *v  •   XV*  X«  •••••«  ••••••• 

V/  •  •     J^*     Off    ^K  •    Xw*    Xm  ••••   ••••   ••••  • 

D.  &S.  W.  R.  R 

U.  S.  Lake  Survey 

St.  L.,  V.  &,  T.  H.  R.  R  ..•• .. 

XX«  OLf  J^ •  xw*  x« ....  ....  ....  .... 

ot*  L.  &  S>  £i«  A*  R. ......... 

All*  v^en V.  a*  xl ......... .. .... 

xii>  v^eUv.  xC«  xC. .••......«.. .. 

U.  S.  Lake  Survey 

X  *   MT  •    iXf    W  •   Xl»  XV  .•••*.  .MM*  •••». 

111.  Cent.  R.  R 

X.    Urn     Ott    0«     Xb.     Xv ......   ....   .... 

U.  S.  Lake  Survey 

P.,Ft.  W.  &C.R.  R 

v/«   Ou  SOL*  Xv*  XV «••«  ••••  ••••  •••• 

V^*  Gl^  i9X*  Xw«  xw  •••••••••«•••••• 

Vi/  •   Ou  i^x  •   Xv*  Xw  •••«»•  •••«  ••••■  •• 

p.  K.  &P.  R.  R 

111.  Cent.  R.  R 

U.  S.  Lake  Survey 

St.  L.  &f  a»  L.  R.  R.... ...... 

C.  &  V.  R.R 


I  •  •  •  •  •  • 


U.S.  Lake  Survey 

111.  Cent.  R.  R 

D.  A^S.  W.  R.R  .... 

C.&l.  R.R 

St.  L.  «&  S.  C  R.  R.. 
P.  u,  <&  C  R.  R. .... 
LD.  &S.  R.  R... 
C.  &  St.  L.  R.  R  . 
H.  &N.  R.  R 


•  *  •  •  •   «  I 


''^r  Athens 

'"^r  Botfton 

^"^man 

Hemphia • 

►^  PhUadelphia 

^^  Salem 

»^ria  City 

Do croflaing  C.  dt  V.  R.  R 

,      ^HUl 

^^^kkland.  Geodetic  Station 

^jMcwooa 

^^^iong.  Geodetic  Station 


^~.  Station,  coping-stone  east  end  of  a 
^  jong,  arched  coivert,  B.  M.  on 

'"^wion!I!II!'*I""IIlI!'!JJllJ! !!!!!!!! 

^WTiUe 

*^My,  bate  of  one  of  the  columns  of  north 
iwce Ox  V*  H*f  0*  J&«  ^^  ■■••.• ......  .•••.• 


... . . I 


.  • . . 


Mich.  &  III.  Canal. 
St.  L.  &  S.  L.  R.  R. . . . 
P.  jy,  &>  £.  R.  R . . .  • . 

B.  &S.  Ill.R.  R 

v/.  X).  oif  x)2«  Xv.  XV  .... .... ..... 

LD.4&S.R.R 

St.  L.  &/ S.  tj.  R.  R. ......... 

X .  X  .  Qt/  W  .  Xv.  Xv   ....  ....  *  ... 

H.&N.R.R 

v> •  %3&    ▼  .  ^V.  XL •  ......  ....  ..... 

\J»  OC>  OfL .  Xv*  Xli  ......  ..  ....  ... 

1^.  15.  oL  \^t  lit  xC.... ..  ....  ... 

U.  S.  Lake  Survey 

111.  Cent.  R.R 

U.  S.  Lake  Survey 

\^ •  OLf  aX«  Xw*  xw •  ••«•  •«••  ••  •••*• 

\J  •  Otf  x^*  Xv«  JBm  «•••  •  •••«••  ••••• 


U.S.  C.&G.  S 

111.  Cent.  R.R 

O.  &  M.  R.  R  ............ 

St.  L.  &S.E.  R.R 


U.S.C.&G.S. 


Feet, 
772 
730 
60a 
71« 
666 
711 
463 
630 
619 
678 
673 
728 
425 
699 
733 
706 
764 
749 
618 
730 
582 
642 
3^4 
606 
625 
796 
666 
473 
323 
318 
522 
346 
372 
906 
506 
694 
639 
425 
438 

418 
503 
657 
404 
573 
641 
411 
664 
778 
420 
424 
597 
693 
585 
505 
691 
726 

529 
525 
545 
450 

487 
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Station. 


Olney.  near  soatheast  comer  of  grounds  of 

public  school  at  B.  M 

Olney 

Omaha 

Onion  HiU,  Geodetic  Station 

Opdyke 

Oregon 

Orion 

Orland,  Geodetic  Station 

Ottawa 

Do.surface  of  Illinois  River  at  month 

Fox  River 

Owaneco 

Palermo,  Geodetic  Station 

Pana - 

Paris 

Parkersbnrg,  Geodetic  Station 

Paxton,  Geodetic  Station 

Pekin 

Peoria 

Do.  Adams  Street  Depot 

Do.surface  of  Illinois  River 

Pern,  snrface  of  Illinois  River 

Philadelphia 

Philips  Ferry - 

Pilot  Grove,  Geodetic  Station 

Pinckneyviile 

Pisgah 

Plat-eau 

Pleasant  Plains 

Pleasantville 

Pocahontas 

Polo 

Pontiao 

Princeville 

Prospect 

Queen's  Lake,  railroad  track 

Do high  water 

Do bed 

Quincy 

Rantonl,  Geodetic  Station 

Redbud  

Richland 

Ridge  Farm 

Ridg  way 

Rinurd 

Roaches 

Robinson 

Roohelle 

Rochester 

Rock  Island 

Do 

Rnshville 

Sacramento,  Bear  Creek  Valley 

Saint  Anne,  I.  0.  <&  L.  R.  R 

Do Geodetic  Station 

Saint  Francisville 

Saint  Jacobs 

Salem 

Do .  center  of  crossing  southwest  corner 

of  C.  H.,  B.  M.  on 

Saline  City,  railroail  track 

Sanbum,  railroad  track 

Sandoval 


Authority. 


1 


U.S.C.  &G.S 

0.&M.R.R 

0.&M.R.R :... 

U.  S.  Lake  Survey 

St.  L.  oL  S.  £.  R.  R....    . 
C.&LR.R 

U.  S.  Lake  Survey 

C.  B.  &,  Q.  R.  R.... .. .. . 

Mfch.  i&  111.  Canal 

0.&M.R.R...t 

U.  S.  Lake  Survey 

lU.Cent.  R.  R 

D.  &S.  W.  R.  R 

U.  S.  Lake  Survey 

U.  S.  Lake  Survey 

P.  P.  &  J.  R.  R 

T.P.  &  W.R.R 

C.  R.  L&P.R.R 

Mich.  &  111.  Canal 

Mich.  &  m.  Canal 

0.&M.R.R 

H.&N.R.R 

U.  S.  Lake  Survey 

B.&S.Ill.  R.R 

J.  S>  £.  R.  R 

St.  L.,  V.  &.  T.  H.  R.  R  . . 

O.&M.R.R 

St.  L.,V.  &T.  H.  R.  R.. 
St.  L.,V.  &T.  H.  R.  R   . 

111.  Cent.  R.R 

C.&  A.R.R , 

P.  &>  R.  I.  R.  R  .......... 

«J.  S.  L.  xv.  R.. ........... 

St.  L.  &,  H.  L.  R.  R  ... ... . 

St.  L.  &>  S.  L.  R.  R...... 

St.  L.  &,  o.  L.  R.  R . . . . . . . 

C  B.  &  Q.  R.  R....  ...... 

U.  S.  Lake  Survey 

C.  &St.  L.  R.R  .' 

O.&M.R.R 

D.  &S.  W.  R.  R 

O.&M.R.R 

O.&M.R.R 

St.  L.  &  S.  K.  R.  R  ...... . 

D.  &  S.  W.  R.  R....  ...... 

C.&I.R.R 

O.&M.R.R 

C,  R.  I.  &  P.  R.  R 

R.R.L&St.  L.  R.  R 

C.B.&  Q.R.R 

O.&M.R.R 

C.  &E.  111.  R.R  

U.  S.  Lake  Survey 

C.&  V.R.R 

St.  L.,V.  &  T.  H.  R.  R  .. 
O.&M.R.R 


U.  S.  C.  &  G.  S 
C.  &  V.R.  R  .. 
C.  &  V.R.  R  .. 
111.  Cent.  R.  R  . 


Elevation. 


Ftet, 

482 

480 

ae9 

569 
509 
704 
751 
768 
486 

448 
616 
742 
676 
705 
569 
804 
475 
46a 
458 
433 
439 
616 
439 
780 
444 
687 
568 
606 
585 
498 
849 
668 
719 
68& 
408 
401 
379 
488 
821 
457 
605. 
685 
379 
457 
498 
508 
807 
569 
584 
583 
676 
413 
659 
676 
458 
605 
538 

546 
409 
609 
494. 
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station. 


■  •«*•  •••«••  ••••  •••••< 


Sand  Ridge 
Sugamon  . 

Sciota 

Scotland... 

Seotubnrg 

Shawneetown,  high,  water  in  Ohio  River 

i«7 ....: 

^awneetown  Junction 

Sheldon - 

Slwnnan ...-. 

Shipman - 

Shiriey 

Smithtield 

Sooth  Chicago 

,,  Do 

30iith  Chicago  Avenne 

Wta 

^P«neer 

pring  Creek,  Geodetic  Station 

piingertown 

Piingfield,  O.  &  M.  &  Illinois  Central 

Station 

**Ui|jfield,  W.,  St.  L.  &  P.  Station 

Do crossing  C.  A.  &  St.  L.  R.  R.  at 

S.  Grand  Avenue 

'^Qgfield,  C.  A.  <&  St.  L.  depot 

Do  

Do Signal  Station 

^e 


Authority. 


"eator 

^^ator 

Hi  Tan,  W.,  St.  L.  &  P.  Crossing., 

i&tier 

^n  wick 

ipin 

t'topolis 

Mcken^ 

>*n  Thicket 

^«n ..-- 

ton  Junction 

ono 

alon 

^anda 

kviton 


■.KibuU 
»cola.. 


ion 

*tT 

SEmdalia 

Do.. Crossing,  111.  Cent.  R.  R 

2fdy 

K^en «.   - 

■'CPi^a 

■^iiitii ..* ...... 

Do. Geodetic  Station 

^•hhigton 

*^t«rioo 

•^ka 

^     Do.. Geodetic  Station 

^^Teriv w 

p.^tt  Chtoago..'. 

L^ttfield,  Q«odetio  Station 

'^te'sffill 


D.  &S.  W.  R.  R. 
I.  D.  &S.  R.  R  ... 
T.P.&W.  R.R. 
I.  D.  i&S.R.  R  .. 
T.P.  &  W.R.R. 


O.  &M.  R.R 

St.  L.  &>  S.  £.  R.  R... 
T.P.  <feW.  R.R.... 

\j,  &  A.  R.  R.... .... 

C.  <&A.  R.  R  ........ 

C  &  A.  R.  R......... 

T.  P.  &W.R.R.... 

L.S.  <&^.  S.  R.R... 
P.,Ft.W.&C.R.R 

B.  P.  &>  C.  R.  R 

C.  &,  St.  L.  R.  R  .... 
J.  &N.  Ind.  R.  R... 
U.  S.  Lake  Survev  . . 
O.  &M.R.R 


O.  &  M.  R.  R 


O.&M.R.R 

O.  &,  M.  R.  R  ........... 

O.&M.R.R 

U.  S.  Signal  Office 

P.  D.  &,  £.  R.  R.... ..... 

C.,B.&Q.R.R 

P.,  K.  &,  P.  R.  R 

P.,  D.  <&  CR.  R.. ....... 

O.  &  M.  R.R 

B.  &>  S.  111.  R.  R  ...... ... 

P.,  D.  &>  £.  R.  R......  ... 

St.L.,V.&T.H.R.R  ... 
St.  L.,  &,  S.  £j,  R.  R ..... . 

O.  <& M.  R.  R...... ...... 

B.  <&  S.  111.  R.  R 

u,  &  S.  vV.  R.  R.... ..... 

111.  Cent.  R*  R......  ..•• . 

P.&R.I.R.R 

V/  •    Ol      ^jL*    X\tm   Xw  ••••••    •••••• 

0.&M.R.R 

St..L.,  V.&,T.H.R.R... 
St.  L.  oc  o.  Ci.  R.  R...... . 

111. Cent.  R.  R....  ....... 

111.  Cen t.  R.  R.... .... ... 

X  .  I  X  .  Ou   tl .  xV.  XV  ......   .... 

C  &■  St.  L.  R.  R. .......  .. 

lU.Cent.R.R 

St.  L.,  y .  d&  T.  H.  R.  R . . . . 
St.  L.  ac  S.  Ci.  R.  R.... .... 

v  .  1^.  £i .  XV.  XV  ....  ....  ...«•■ 

v/.  OCf  JJX.  ^\.  XV •  ......  ...... 

111.  Cent. R. R.... ...... . 

U.  S.  Lake  Survey 

T. , P.  &,  W. R. R  ......... 

C.  &  St.  L.  R.  R 

T. , P.  &.  W. R. R  ......... 

U.  S.  Lake  Survey 

J .  S.  £.  R.  R  ............  . 

C I  B.  &■  Q.  R.  R...... .... 

U.S.Lake  Survey 

O.  oL  M.  R.  R. ...... ...... 


•   •  •  •  I 


Elevation. 


Feet 
351 
632 
748 
689 
677 

363 

486 
708 
609 
662 
770 
645 
591 
589 
587 
549 
712 
666 
382 

589 
594 

592 
582 
545 
644 
667 
620 
600 
698 
457 
572 
682 
605 
505 
383 
523 
673 
729 
723 
810 
500 
539 
460 
657 
338 
505 
332 
500 
500 
412 
691 
608 
1,005 
730 
745 
664 
627 
670 
691 
591 
773 
420 
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[BULL.&. 


Station. 


Williaxnsville 

Willow  Springs,  Qeodetic  Station 

Wilmington 

Woodbury 

Woodlawn 

Woodlyu .• 

Yates  City 

York 


Authority. 


Elevation. 


C.&  A.R.R 

U.S.Lake  Surrey 

\j»  Ol'  x^»  X^.  MjL  •*••  ••••••••••• 

St.  L.,  V.  &  T.  H.  R.  R 

St.  L.  &■  S.  £.  B.  R...... . ... 

J. S. £. R. R.. . ...  ...••■..•• 

1^.  H»  Wr    ^2.  XC.  !&••••...•••■  .p 

IU.&St.L.R.R 


Feet. 

729 
561 
559 
495 
701 
073 
524 


(218) 


IKBIANA, 


Station. 


-^otou, .. 

•AdaxiQ^ 

X>o.. ground,  intersection  with  Pitt8- 

borg  road 

fSMXi^boro 

Albion 

Alex^^sdria 

l>o L.  K.  &  W.  Crossing 

Amoi  tt 

AiiiI>oy - 

Ami^^  [„',,[[ [. 

Ani^axson 

..Crossing 

..P.,  C.  &  St.  L.  Crossing 

_ . . . C. ,  C,  C.  &  I.  Junction 

Angola 

Anofea  Junction 

Areola 

Art^^  

Atb^xton 

Atti<*a 

X)o 

X>o.b6d  of  Wabash  Biver 

AuYi'om 

Do.  Junction 

ATixx>ra 

Austin 

AriUa 

I>o. Summit 

g^ileytown 

g^nbridge .^ 

5*te«ville 

5*ton 

S^ckneli 

5<Hiford 


Authority. 


Elevation. 


ns. 


ap 

Crossing  .... 

onviUe 

^    — any 

gioomingdale 

^|oomiQg8port  .... 

S}«*omington 

Sj^>om8 

g}«»«  River 

►nville 

^^ell 

''^•ler 


gz^l^^ton... 
k^^Bdywine 


S?^ol 

>ldyn  ... 


C.f  I.|  St.  L.  &,  C.  B.  a 
C.,I.,St.L.&C.R.R 

C.,R.&Ft.W.R.R.. 

EelR.R.R 

B. ,  P.  i&  C  R.  R  ...... 

L.E.i&W.R.R 

C.,W.i&M.R.R 

L.E.&  W.R.R 

Pan  Handle  R.R  .... 

J.,M.i&I.R.R 

T.H.&Inds.  R.R  ... 
C.) C.) C. &  1* R. R  ... 
C.} C.) C. <& I. R. R  ... 

C.,W.&M.R.R 

C.,W.&M.R.R 

Ft.W.,J.&S.R.R.. 

Pan  Handle  R.  R 

P.,Ft.W.&C.R.R.. 

I.,B.&W.R.R 

E.|  T.  H.  &  C  R.  R.. 
W.,  St.  L.  &  P.  R.  R. 
T.,  W.  &  W.  R.  R... 
T.,W.&W.R.R  .... 

Ft.  W.,  J.  &  S.  R.  R  . 
Ft.  W.,  J.  &  8.  R.  R. 
O.  Sl  M.  R.  R....  .... 

J.y  M.  &,  I.  R.  R  ..... 

O.,  R.  &Ind.  R.R... 
B.y  P.  &,  C.  B.  B  . . . . . 

L.  S.  &M.  S.  B.  B  .. 
L.,  N.  A.  &C.  B.B.. 
l.f  Jj,  OL  S.  B.  B  ..... 

C.y  I.)  St.  Xi.  <&  C.  B. 
Fi.  W.,  M.  &  C.  B.  B 

Inds.  &  V.  B.  B 

L.i  N.  A.  <&  C.  B.  B.. 
Ft.W.,  M.  &C.B.B. 
St.  L.  i&  S.  E.  B.  B. . . 

J.,M.  &I.  B.  B 

J.,M.  A  I.  B.B 

I.,D.  4&S.  B.  B 

I.,D.  &8.  B.  B 

I..B.  &W.  B.  B 

L.,  N.  A.  &C.  B.  B.. 

L.  E.  &W.  B.  B 

I.,B.&W.B.B 

Ft.W.,M.  &C.  B.  B. 
L.  E.  E.,&8.W.  B.  B 
L.  E.  &  W.  B.  B  .... 
Ft.  W.,  M.  &  C.  B.  B 
L.  E.  &W.  B.  B  ... 

I.,  B.&  W.  B.  B 

T.  H.  &  Inds.  B.  B  . 
T.  H.  &  Inds.  B.  B  . 
C.)  C.y  C.  &  I.  B.  B. 
L.  S.  &f  M.  S.  B.  B.. 
L.  S.  &  M.  S.  B.  B.. 
Inds.  &  V.  B.  B  .... 


'  «  •  «  • 


79JJ 
880 

796 
665 
927 
857 
872 
710 
810 
69a 
820 
880 
894 
900 
894 

1,052 
696 
833 

1,190 
522 
540 
556 
516 
872 
868 
49a 
549 
96» 

1, 015 
635 
936 
902 
968 
921 
485 
67» 
875 
456 
716 

1,056 
748 
642 

1,225 
742 
933 
980 
837 
391 
734 
939 
896 
905 
643 
748 
791 
945 
786 
659 
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(BUI 


Station. 


Brownsville 

Bmoeville 

Bunker  Hill 

BamettaviUe 

Bntler 

Batlers 

Cambridse  City 

Campbells ^ 

Cassville 

-Ced.ir  Creek 

Centerton 

Chalmers 

Chandler 

Charlestown 

-Chase 

Chesterfield 

■Chestertown 

Ohestnat  Ridge 

Chili 

<%unibaBCo 

Circleville 

Clarksbnrgh 

OlarksHUl 

Clay  City 

Claypool 

Clayton 

CUfford 

Cliutoo : 

Do. high  water  in  Wabash  Hiver  . 

Do. low  water  in  Wabash  River. . 

Oloverdale 

Cloverland...'. 

Coal  City 

Coatsville , 

•Cochran , 

Cold  water,  M.  &,  G.  R.  R.  Crossing  — 
Colfax,  crossing  C,  L.  &  S.  W.  R.  R  . 

Collamer 

Collins 

Columbia  City : 

Columbus 

Do. .  .branch  on  White  River 

CoDuersville , 

Converse 

Corunna 

Cory , 

•Crawfordsville 

Crothersville 

"Crown  Point  Station 

Curveton 

Daleville 

Dana 

Danville 

Do . .  bed  of  Vermillion  River 

Do..  Junction 

Dayton 

Decatur,  opposite  Station  House 

De  Forest 

Dixon 

Duck  Creek 

Dunlaps , 

Dupont 


Authority. 


Eleval 


C . )  H.  &  D.  R.  R  ... 
Inds.  &  V.  R.  R  .... 
Pan  Handle  R.  R  . . . 
T.,P.  &  W.  R.  R  ... 
L.  S.  &  M.  S.  R.  R  . 
J.,M.  <&  I.  R.  R  .... 
J.,M.  &  I.  R.  R  .... 
Inds.  &  V.  R.  R  .... 
J.}M.  &  I.  R.  R  .... 
Pan  Handle  R.  R  ... 

jitel  R.  R.  R 

Inds.  &V.  R.  R 

L.,N.  A.  &C.  R.  R  . 
L.E.,  E.  &S.  W.R. 
O.  &  M.  R.  R....... 

L.  E.  i&  W.  R.R.... 

C,  C.)  C.  i&  I.  R.  R. 
L.  8.  <&  M.  S.  R.  R. . 

J.,  M.  &I.  R.  R 

£jei  xc.  A. ...... ....  • 

£jel  R.  R.. .......... 

L.  E.  «fe  W.R.  R.... 

T.  H.  &Ind8.  R.  R.. 
Inds.  &  La.  F.  R.  R . 
T.  H.  <&  S.  E.  R.  R.. 
C,  W.  «t  M.  R.  R... 
T.  H.  &Ind8.  R.  R.. 

J.,  M.  &  I.  R.  R 

E.)T.  H.  cc  C  R.  R.. 
E.,  X .  H.  <&  C.  R.  R .. 
E.,  T.  H.  &  C.  R.  R . . 
L.,  N.  A.  &C.  R.  R. 
T.  H.  &Ind8.  R.  R.. 
T.  H.  <&  S.  E.  R.  R. . 
T.  H.  &  Inds.  R.  R  . 

0.  &M.  R.  R.. 
Peninsula  R.  R 
Inds.  &  La  F.  R.  R. . 

Eel  R.  R 

Eel  R.  R 

P.,  Ft.  W.  &C.  R.  R 
J.,  M.  &  I.  R.  R 
J.,  M.  &  I.  R.  R 
C,  H.  &D.  R.  R  ... 

Pan  Handle  R.  R 

L.  S.  Ou  M.  S.  R.  R. . 
T.  H.  &  S.  E.  R.  R . . 
L.,N.  A.  «feC.  R.  R. 
J.,  M.  &  I.  R.  R  . . . . 
Pan  Handle  R.R  ... 
T.,  P.  <&.  W  .  R.  R  ... 
C.f  C.,C.  &  I.  R.  R  . 

1.  D.  «&S.  R.  R 

T.,W.  &W.  R.  R  ... 
T.,W.  &  W.  R.R... 
E,  T.  H.  &C.  R.R. 
L.  K.  &  W.  R.  R.... 
C.  R.  &  Ft.  W.  R.  R 
L.  E.J  E.  &  S.  W.  R. 
Inds.  &  V.  R.  R  ..... 
I. ,  B.  <&  V\  .  R.  R . ... 
L.  S.  &  M.  S.  R.  R  . . 
J,  M.  &  LR.  R  .... 
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Stfttioii. 


Dyer 

Ewly 

Edinburgh 

Edward^rt — 

EUzabethtown 

Elkhart 

Do 

Elletteville 

EllU  Mills. 

Elbworth w.: 

Elwood 

^glet 

English  Lake,  Kankakee  Biver 

Engene 

Evanaville 

^    Do low  water  of  the  Ohio  River 

gjiriand 

5>lnnomit 

Falmouth ^ 

jWTUere 

*«inland 

Sj'ijniaoM 

S'«»Jore 

S^e  Mile 

J^t  Kock 

'[ore^tera 

^niTille 

'^^•^  Wayne 

X)o citydatam 

^.     X)o in  front  of  passenger  depot.. 

£jV>kfort 

'^•^iklin 

^^^  l>o.. Martinsville  B.  R.  crossing 

jj^^^om - 

'^•iiont 

f,,^  Do... Geodetic  Station 

?^^ch 

J3^iidswood 

j;j-^€ssviUe 

^^^na,  Geodetic  Station 

^•^rettCity 

SJ-^in 

X^^liaid's  Station 


e 


S^t  Smith 
S^^^^Und. 


kport 

1^,^-J^vel  Pit 

'■^^^^ncastle 

n.^      Do JnnotloD 

j^^^«nPork 

ft5^«iisbnrgh 

2j;^«iiville  Cre6k 


Authority. 


Elevation. 


Ball 


I.y  B.  A  W.  B.  B  ....••••.... 
J.  &  u.  Ind*  R.  R.  ..•••..  •••• 
£•1  jL*  xl.  &  U*  R*  R* •«••. .... 
Off  M.*  &  I*  R.  R  ...••••.••••. 
Inds>  €c  V >  B*  B. ..•-.•.....• 

L.S.d^M.  S.  B.B 

v/*|  W*  OL  Al*  xC*  !!(•«••«•  •••••. 

MJtf  Si*  At  OL  \jt  xc«  a  .•■«  .*•««. 

Ind».&  V.  B.  B 

£*y  T.  XI.  &  C.  B.  B  •.•••.... 
Li.y  £.  &,  W.  B.  B  ............ 

T.  H.  &  ludw.  B.  B 

P. I  rx.  \Y .  <&  C .  Bi  B.....  .... 

Jit,j  X>  II*  &■  C«  B.  B.... ...... 

L.  £.|  £.  & 8.  VV.  B.... ...... 

W.&E.  Canal 

Cj  I.t  St.  Li.  <Sb  C*  B.  B  ...... 

C|  Ytm  &  M.  R.  R.... .... .... 

i# .  f  JJ^L.   Ou   X.  XV.    XV  ............. 

Inds.  drV.  B.  B 

C.f  C,  C.  dr  I.  B«  B  ........... 

Ft.  W..  M.  &C.  B.  B 

T.  H.  A  Inds.  B.  B 

J.y  M.  oL  I.  B.  B.. ...... ...... 

J.,M.&I.B.B 

Li.f  S.  CD  M.  S.  B.  B  ....•••... 

C.,C.,C.  &I.  B.B 

G.B.&Ind.  R.B 

City  Engineer 

P.,  Ft.  W.  &C.  B.B 

L.  E.  &  W.  B.  B 

V .)  Blx»  Ott  X.  Xv.  D>  .  ......  ...... 

w.|  BXm  Ou  X.  XIi*  Xv  .  ....  ....  .... 

Inds.  &V.  B.  B. ...... ...... 

Ft.  vf*f  J*  i&  S.  B.  B. •.••...• 

U.  S.  Lake  Survey 

I.,  D.  &8.  B.  B 

Inds.  &  V.  B.  B 

U.  S.  Lake  Survey 

C.|  1. 1  St.  L.  &,  C.  B.  B  ......•• 

B.,P.&C.  B.B 

L.  E.,  E.  &  S.  W.  R.B 

Pan  Handle  B.B 

C4,j  X.  rl. &  C« R. R. .......... 

M.  C.  B.  B  ........•••.. ...... 

L.E.&W.B.B 

w.y  BOLm  CE>  X.  XV.  XV  ..•••*•  ■«•*•• 
Xj*  X!i.  OE'  W  .  Xv.  Xv  ....  ....  .....a 

X  •  I  X  .  0£/   W  .  Xv.  Xv  ......  ...... 

L.  o.  OL  M.  S.  B.  B.  ...••• .... 

Inds.  &  V.  B.  B 

C.f  C.|  C.  <&  I.  Bi  B.... ...... 

T.  H.  <Sb  Inds.  B.  B.  ••••  •.•• .. 

L.,  N.  A.  <&  C.  B.  B 

X •  a  Mj .  Ol'    W  .  XV.  Xv  .  ....  ....  .... 

C»f  I.|  St.  L.  Sl  C.  B.  B  ...... 

L,  B.  &  W.  B.  B 

Ft.  W.|  M.  &  C.  B.  B. ....••• 
C.)  I.)  St.  L.  OL  C  B.  B. ...... 

X  •  y  X/.  flC>D.  Xv.  Xv  ....  .  ....  ...... 

Pan  Handle  B.B 
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8c)5 
635 
497 
674 
460 
646 
755 
741 
68& 
55S 
489 
85S 
677 
663: 
507 
378 
325 

n4 

893 

528 
1,937 
806 
844 
«5 
695 
852 
857 
752 
7(!i^ 
775 
841 
732 
736 
538 
1,055 
1,142 
500 
TS8 
669 
958 
852 
892 
378 
762 
616 
600 
852 
1,000 
903 
718 
789 
595 
879 
834 
773 
1,120 
942 
1.165 
858 
508 
630 
710 


i 
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station. 


Hamlet 

Hamricks 

HarmaDB 

Htirmony 

Harrudsbargh 

Harristown 

Harrisville...*. 

Harford  City 

Hart's  Crossing 

Hustings 

Hebron 

Henry  ville 

Hillsbargh.... 

Hillsdale 

Hobart 

Hobbs 

Holmesville 

Homer 

Hnbbflls 

Hnntertown  

Hnntington 

Do Court  House  Square 

Hynds 

Ida  ville 

Indianapolis,  citv  datum 

Do Belt  R.  R.  Crossing 

Do Signal  Station 

Do Union  Depot 

Jamesboro 

Jefferson 

Do..Ceodetio  Station 

Do..  Junction 

Jeffersonv  ille 

Jonesboix) 

Jonesvillo 

Kankakee 

Do... Bridge 

Kempt-on 

Kendallville 

KentStation 

Keystone 

Kingsbury 

King's  Store 

Koutts 

La  Crosse 

La  Fayette 

La  Grange .. 

La  Gro 

Lake 

LakoCioott 

Lake  Station 

Laketon 

Langdons 

LaPort« 

Lawrence 

Lawrenceburgh 

Do bench-mark  on  water  table 

of  the  oourt-honse  front. . 

Leatherwood 

Lebanon  

JtrfWUckAAl     M«a»  ••••  ••••  •»•«  ••••  •  ••••  «•••  •«*« 

Lewis  Creek 


Authority. 


'Elevation. 


P.,Ft.W.&  C.R.R 

T.  H.  &  Inds.  R.  R 

C>|  1*1  St.  L.  <&  C>  R.  R.... 

T.  H.  &  Inds.  R.  R 

L.y N.  A.  &> C.  R.  R.... .... 

L.y  N*  A.  &■  Jjm  R. R...... .. 

C* t C> ) C dc  I . R. R  ... .... 

Ft.W.,M.&C.R.R 

L.E.,E.&  S.W.R.R.... 

Ind8.&V.R,R 

Pan  Handle  R.R 

J.,  M.  &  I.  R.  R  .......... 

L.  £.  &,  vV .  R.  R. ......... 

I.) D.| <&  S. R. R  ...•••.... 

P. )  r  t.  W.  <&  C.  R.  R  ...... 

L. £•  OL  AV. R.  R.... .... ... 

L. S. &  M. S. R. R  ......... 

J. I M.  &  I.  R.  R.... ....... 

T.  H.  &f  S. L.  R.  R  ...... ... 

G.  R.  &  Inds.  R.  R 

T.  Vt  .  &>  W.  R.  R. ......... 

W.&E.  Canal 

Inds.i&y.R.R 

1,  m  XT.  Ou  W  •  JK.  Xw  ......  ..... 

City  Engineer 

J.  M.  &,  I.  R.  R  ............ 

U.  S.  Signal  Office 

V/.  y  KJm  I  '  '•   Olf    X.   X(.   XV  ....   .... 

C/ •  f  W .  oc  M .  xv.  Iv ...... . ... 

L.E.«feW.R.R 

U.  8.  Lake  Survey 

J.,M.<&LR  R 

Vi/«    OLf      OtX%    aIp*    Xw  •••»••     •••«••    m  * 

Pan  Handle  R.R 

J. I  M. <&  I. R. R. .......... 

P.  R.  &  P.  R.  R.. ......... . 

B.  P.  <&  C>  R.  R. .... ...... . 

L.  E.  &■  W.  R.  R. .. ....... . 

L.S..  M.  S.  R.  R  ........... 

L,B.&W.R.R 

T..P.&  W.R.R 

Ft.W.,M.i&C.R.R 

Peninsula  R.  R 

L.E.E.&R.W,R.  R 

Pan  Handle  R.R 

Pan  Handle  R.R 

T.,W.  &  W.R.  R , 

G.  R.  &Ind.  R.  R 

T.,\V.  6l  W.R.R 

M.C.R,R 

T.  P.  4&  W .  R.  R. .. .  ...... 

J.  &N.  Ind.  R.  R 

£f3l  R.  K«  £••.••«•••••••-- 

V  t  ■  AX  •  Od  X  •  Xv  •  XV  ••••  •«••  •»• 

L,.  S.&M.S.  R.  R 

V^.|  v/*(  V/.  Oif  X.  xC.  x»  ....  ... 

O.  OL  ax,  R*  R....  ......  ... 


U.S.C.  &G.S  .... 
I.i  D.  <&  S.  R.R. . . . . 
Inds.  &  La.  F.  R.  R 
L,B.&W.R.R.... 
J.,M.&,LR.R 


Feei. 
698 
703 
747 
67^ 
50G 
872 

1,101 
895 
457 
607 
714 
479 
910 
452 
623 
867 
800 
913 
517 
827 
734 
741 
600 
712 
676 


753 
709 
872 
823 
970 
450 
455 
846 
594 
622 
700 
920 
974 
1,057 
681 
871 
742 
878 
688 
675 


915 

698 

617 

703 

613 

762 

539 

811 

87^ 

47» 


1,135 
713 


(222) 
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Station. 


Lexington  ... 

LibertT 

Do.MiUs 

Ligonier 

Lima 

Lisbon 

Logansport  .. 
London  


Authority. 


Elevation. 


Loogootee 

Lowell • 

Lowrys 

Lnsburg 

Lyons  

Lynn,  crossing  Q.R,  &,  Ind.  E.  R 

McCord's 

McCoy's 

McMillan's 

Madison 

Do. foot  of  inclined  plane 

Manchester  Avenne 

Manilla • 

Jll ap  16 w OOCL  ...... .... .... .. ...... .... ... 

Marco 

Marion • 

Marshall 

Marshaeld 

Do 

Martinsville 

Matthews 

on wJL VrcllB   ■*••••  ........a...  ....  ......... 

Maywood 

Memphis 

Mexico 

Michigan  City •• 

Do... Lake 

Middle  Fork 

Mier 

Milan 

Milford 

Do.  Junction 

Millers 

Do. Geodetic  Station 

Millersbnrgh 

Mishawaka 

Mitchell 

Do..B.  M.  on  window-sill  W.  comer  of 

S.  W  face,  M.  N.  Moore's  store 

Mitchellville 

Mongo,  Greodetic  Station 

JXA.' *U  l^UACv^Ji  ••«•••  •••••«  ••••••  ••••  ••••  •«««« 

AA Ou V6Z Uiutt  •••«••  •••«••••  ••••••  ••••  •*••• 

Monticello 

Montmorency .*... 

Montpelier 

Moonfield..... • 

Moore's  HiU 

Mooresville 

Do 

Morris 

MoiTistown 

Mount  Comfort.  .•....••.•..•...•.•...... 

Mount  Vernon 


!••«••      • 


0.&M.B.B.. 

C>, H> 4& D.  A. R.. . . . .  .... 

Jbiel  JK*  XV. xC  ...... ......  •• 

L* S. &>  M. S* R. R........ 

O.R.i&  Ind.R.R 

G.R.&Ind.R.  R 

W.,St.L.&P.R.R 

C, I., St. L. &C. R*R  .... 

O.  &•  M.  R.  R — .......... 

I.,  D,  &.  W.  R.  R...... .... 

J.,M.  &1.  R.  R...... .... . 

L.  £.  <K  AY*  R.  R ...... .... 

C.W.&  M.R.R 

Ind8.&  V.R.R 

I. ,  B.  4&  W  .  R.  R...... .. .. 

C> ,  C> , C  &  1.  R.  R...... .. 

C,  I>,  St.  L.  &  C.  R.  R  .... 

J. ,  M.  &  I.  R.  R...... ..... 

J.,M.&LR.R 

«J.,  M.  &.  I.  R.  R  .......... 

C.,C/.,C&  1.  R.  R  ....... 

J.,M.&LR.R 

I. ,  D.  &  S.  R.  R... ........ 

Inds.  &  V.  R.  R 

Pan  Handle  R.R 

I. ) D.  &>  S.  R.  R...« ....... 

T.,W.&W.R.R 

J.,M.&LR.R 

Inds.&  V.R.R 

Inds.&  V.R.R 

I. , B. &  W. R. R... ....... 

Inds. &;  V.R.R 

J. ,  M. &  I. R. R  .......... 

L,B.&W.R,R 

EelR,R.R 

M.  C.  R.  R... ............. 

U.  S.  Lake  Survey 

J.,M.&I.R.R 

Pan  Handle  R.R 

O. & M.  R. R. ............ 

C,  W.  &;M.R.  R 

JD. ,  Jl  .  Oif   v/.  X(.  JK  .....a  ..  ■•< 

L. S. oL  M. S. R.R  ......... 

U.  S.  Lake  Survey 

L. S. &>  M. S. R. R  ........ 

L.  S.  &  M.  S.  R.  R  .... .... 

O. Sc  M. R. R. ...... ...... 

U.S.C.&G.S 

1. 1 D.  oL  S.  R.  R........... 

U.  S.  Lake  Survey 

L,D.&S.R.R 

I. I  tJm  OL  S.  R.  R. . ......... 

T.,P.&  W.R.R 

L. L. &0  W.  R.  R...... .... 

Ft.W.,M.&C.R.R 

I.,  D.  oc  S.  R.  R«. ......... 

0. 4&  M.  R.  R. ............ 

EelR.R.R 

Inds.&  V.R.R , 

C/.,  1. 1  St.  L.  oL  C.  R.  R  . .  • . 
C. ,  H.  &> D.  R.  R...... .. ... 

L,  B.  &,  W.  R.  R...... .... 

St.L.&S.£.R.R 


. .  • . . 


(223) 


Feet. 
626 
979 
773 
886 
88*i 

1,022 
606 
775 
5:)2 

1,140 
636 
874 
8:^ 
509 

1,174 
854 

1,027 

1,010 
451 
472 
721 
896 
842 
482 
811 
700 
721 
543 
598 
691 
920 
695 
490 

1.000 
700 
603 
582 
813 
816 
985 
850 
841 
625 
710 
886 
722 
676 

688 
872 

1,027 
759 

.  494 
672 
672 
867 
705 
916 
877 
685 
982 
842 
870 
407 
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Station. 


Authority. 


EleTatioL 


Mulberry 

MuDcie 

Mnndays 

New  Albany 

Do low  water  Ohio  Biver . . . 

Newbys 

New  Carlisle 

New  Castle 

New  Era 

New  Haven 

New  Jndson 

New  Lisbon 

New  Paris 

Newport 

New  Providence 

Nixon 

North  Grove 

North  Jadson 

North  Madison 

Do top  of  inclined  plane. 

Do snmuiit  of  line 

North  Manchester 

North  Salem 

North  Vernon 

Do O.  &  M.  R.  R.  crossing  . 

Numa 

Oakland 

Oakley 

Onward 

Opedu 

Orleans 

Osceola 

Osgood 

Ossian 

Otis 

Ott'erbien 

Oxford 

Palestine 

Paragon 

Parker 

Pendleton 

Peun,  Geodetic  Station 

Perryville , 

Perrysvillo 

Peru 

Do. court-house  square 

Pierceville , 

Pine 

Plalnville 

Pleasant  Lake 

Plymouth 

Plymouth 

Do . . .  surface  of  Yellow  River  . . . 

Poplar  Grove 

Port«r 

Portland,  low  water  Salamooie  R 

Potters 

Prescott 

Princeton 

Prison  Station 

Putnam ville 

Qoincy : 

XUbwwv^IU   ............  ......  ....  ...»  . 


L.  E.  oL  Yr,  R.  R  .....  . 

C*)C«,C. 4&  I. R. R  ... 

Inds.&  V.R.R 

J.  M.  &  L  R>  R  ....... 

L. ,  N.  A.  &>  C>  R*  R  • . . . 
L.  zi*  &  AV.  R.  R  ..... . 

L.  S*  &  M.  S.  R.  R  . . . . 

I.B.&W.R.R 

Ft.W.,  J.  &S.  R.  R.. 

T.W.&W.-R.^ 

P.  K.  &  P.  R.  R .....  • 
Ft.W.,M.&C.R.R.. 

C.W.&M.R,R 

C.y  I.f  Ht.  L.  at  C.  R.  R 
£.,  T.  H.  at  C  R.  R  . . . 
L..  N.  A.  &  0»  R.  R . . . 

I.  B.  &  W.  R.R 

Pan-Handle  R.  R 

Pan-Handle  R.  R 

J,f  M.  at  !•  R«  R.. .... 

J.y  M.  &  I.  R>  R...... 

«J.i  M.  &,  I.  R«  R...... 

l!«el  JcC.  JcC.  j£ .•••■■ .... 

1. 1  D.  at  S*  R.  R  . . .... 

J.y  M.  &  I.  R.  R  ...... 

J . }  M.  &  x»  R*  R  ...... 

£•1 X*  H.  «&  C>  R«  R.. . 
Cy  C.)  C*  at  I.  R«  R.. 
I.  f  D.  &  S>  R.  R ..... . 

Pau-Han41eR.  R 

E.y  T.  H.  dt  C.  R*  R.. 
L.,  N.A.&C.  R.  R.. 
L.  S.  Sl  M.  S.  R.  R  .. 

O.  &  M*  r*  r 

Ft.  W.,  M.  ^k  C.  R.  R 
L*  S.  &  M.  S.  R.  R  .. 
Ig  E.  &  W.  R.  R  .... 
L.  E.  &  W.  R.  R  .... 
(J»f  H.  &  D.  R.  R .. .. 

Inds.  &  V.  R.  R 

G»f  O.y  C*  at  I.  R.  R.. 
Cy  C.f  C  &  1.  R.  R.. 
IT.  S.  Lake  Survey  . . 
ji*,f  T.  H*  ^  C*  R.  R.. 
C*  oL  E.  111.  R.  R  .. .. 
W.,  St.  L.  &P.  R.R. 

W.  &  £.  Canal 

0<  &  M.  R.  R. ....... 

L.  S.  <&M.  S.  R.  R  .. 
T.  H.  &Inds.  R.  R  .. 
Ft.  W.,  J.  &  S.  R.  R. 
P.,  K.  &P.  R.  R  .... 

P., Ft.  W.  AC.  R.  R 
P.,Ft.W.&C.R.R.. 
Ctf  I*y  St.  L>  &  C.  R. 

Jua   ly.  A.  JtC. ......... 

C,  R.  &  Ft.  W.  R.  R 
iLiel  R.  R.  R.. ....... 

C.)  I.,  St.  L.  &,  C  R.  R 
E.  &,  I,  H*  R.  R.. .. 

J.,  M.  &.I.  R.  R 

L.,N.A.  &C.  R.R  . 
L.,N.A.  &C.  R.  R  . 
I.|D.  at  S*  R.  R  «... 

(224) 


Feet 
7C4 
94S 
5fi9 
438 
aH;» 
861 
77^ 

1,075 
8i>9 
75:^ 
681 

981 
494 
551 
1.015 
817 
702 
878 
876 
880 
775 

727 
727 
522 
846 
898 
763 
510 
633 
737 
950 
831 
765 
6% 
703 
8:n 
577 

1,023 
847 
891 
582 
468 
655 
657 

1,010 
699 
742 
975 
769 
781 
760 
b49 
647 
904 
881 
792 
483 
462 
687 
749 
745 


J 
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Stfttion, 


Bed  Cat 

Seeds 

BeeUiyille 

Beniiogton 

Betreat 

Reynolds • 

^kl^UUAwUU  ••••  m  ••••  ••••   9  m  m  m  •«   ••   ••   ••  ••   ••  •• 

Richmood,  low  water  of  White  River 

Ridceviilo 

Do....  railroad  orossiD^ 

Do low  water  Mississinewa  River. 

Riley 

Roachdale 

Roaun 

Rock  Creek 

Rockford 

Do. . bridge  over  White  River 

Rollins  Praine 

Rome  City 

Rosedale 

Ross 


Royal  Centre 

RushviUe 

Do  ..C,  H.  d^LR.R 

Rnssellville 

Siiint.lohns 

Saiot  Louis ••..... 

Salamonie,  low  water  of  Wabash  River.... 

Salem 

Saline  City 

Sanborn •• 

San  Pierre 

Scipio 

Scottsborgh 

Sedan 

Seeleyville 

Sellersborgh .t... 

Selma 

Seymore 

Do.Ind.,  O.  &M.  R.  R.  crossing 

Shelbyville 

Do C.Sl  I., St.  h.&C. R. R. crossing; 

Shoals,  east  front  Wabash  River 

Silver  Lake 

Smedley 

Smith's  Crossing 

Smithville 

South  Bend 

Do 

Do  ....L.  S.  &  M.  8.  R.  R.  crossing.. 

Do  ....Saint  Joseph's  River 

Soathport 

South  Waiveland 

South  Whitley 

ppftciefl  .....•.*••  ...........  ••  •. .... ..... 

Sparta  Lake 

Speeds 

Spencer • 

Spring  Hill 

Springport 

Star  City ^ 

Staunton • 


Authority. 


L.,N.A.d:C.  R.  R  .... 

L.  E.  AW.R.  R 

T.  H.  Alnds.  R.  R.... 

T.^P.  &  W.  R.  R 

J. ) M.  OL  I.  R.  R  ...... . 

T.,P.  4&  W.  R.  R 

C.,R.  &Ft.  W.  R.  R.. 
C..R.  &Ft.  W.  R.  R.- 

Pau-Handle  R.  R 

C.,R.  dtFt.  W.  R  R.. 


T.  H.  dtS.  £.  R.  R  .... 
L,D.  &8.  R.R. ...... 

E«1R.  R.  R 

o »f  Jd.  &  X.  R>  R  ...... .. 

J.J  M. &,  I. R. R  ...... .. 

J.y  M. d&LR.R. ...,••• 

L.S.&M.S.R.R 

G.  R.  i&  Ind.  R.  R 

Pau-Han<lle  R.  R 

J.  &  N.  Ind.  R.  R 

Pan.Handle  R.  R 

J.,  M.4&LR.R 

J •!  M.  &,  1.  Iv.  R...... .. 

1. 1  D.  &  b*  R.  R  .... .... 

J  .|  M.  &f  1.  Iv.  Iv  .... .... 

J.y  M.  at  1.  R.  R 

C,  L,  St.L.&C.R.R  . 

W.&E.  Canal 

L.y  N.  A.  &,  C.  R.  R  ... .. 

F.  XI.  &  b.  E.  R.  R . .  . . . . 

lnd.&V.R.R 

Jr . I  K.  OL  Jr •  R*  R....  .... 

J.,M.&LR.R 

J.,  M.  dz^I.  R.R 

L.  S.  &  M.  S.  Rt  R . . .  •  • 
T.  H.  4&Inda.R.R.... 

•I.y  M.  4&  I.  R.  R  ....... 

C.|  C)  C.  &  I.  R.  R.... 

J.,  M.  &I.  R.R 

J»f  M.  OL  I.  R.  R  ..••••. 
«J«i  M.  &  I.  R.  R  ....... 

J.,  M.  <&I.  R.R 

O.  AM.  R.  R. 

C,  W.  &M.  R.  R 

L.,  N.  A.  &C.  R.  R:... 
Cf  i.f  St.  L.  oL  C.  R*  R 
L.,  N.  A.  &C.  R.  R  ... 
L.,  £.  E.  dt  S.  W.  R.  R 
L.  S.  &>  M.  S.  R.  R...*. 

Mich.  A.  L.  R.  R  ^ 

Peuinsala  R.  R 

Peninsula  R.  R 

J. I  M.  &  1.  R.  R ...... . 

1.,  D.  &S.  R.  R 

EelR.  R.  R 

C.y  x,f  St.  L.  &  C.  R.  R 
D*f  P.  &  C.  R.  R....... 

J. f  M.  &  I«  R.  R....... 

Inds.  &  V.  R.  R 

T.  H.  &,  S.  £•  R.  R  .... 
Ft.  W.,  M.  &C.  R.  R.. 

Pan-Handle  R.  R 

T.  H.  &Inds.R.R.... 


Elevation. 


Feet. 
632 
936 
638 
73-2 
540 
692 
969 
885 
994 
993 
964 
569 
639 
750 
665 
5H5 
5&') 
621 
920 
722 
636 
735 
964 
972 
ttW 
763 
683 
852 
667 
714 
555 
472 
689 
680 
570 
923 
585 
478 

1,006 
605 
608 
769 
768 
480 
927 
876 

1,003 
717 
379 
725 
679 
733 
699 
761 
789 
808 

1,013 
938 
465 
557 
506 

1,018 
706 
643 


(226) 
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Station. 


Stevens 

Stockford 

oD j(ar  v/ireeK  ••••••  ••*■  ••>> ••>« •  «•••«•  ■•■. 

Snllivan 

Summit 

Summit  Grove 

Summit  Station 

Do 

Snmmitville • , 

SwitzCity 

Switzer 

Syracuse , 

Talbot 

Taylors 

Taylorsville 

Teegardin 

Templeton 

Terrii  Coupee 

Terre  Haute 

Do Chestnut  street' 

Do low  water  in  Wabash  River. . 

Do public  square 

Do Rockville  R.  R.  crossing 

Do Alton  R.  R.  crossing 

Do 7th  street  R.  R.  crossing 

Do 3d  street  R.  R.  crossing 

Thomtown 

Tippecanoe  Crossing 

Tipton 

Tolleston 

Turkey  Lake,  high  water 

TVrone 

Union ...• 

Upton,  R.  R.  transfer 

Urhana 

Valentine 

Valley  Mills 

Valparaiso 

Do 

Van  Buren,  Geodetic  Station 

Vernon 

Do.Muscatatack  Bridge 

Vienna 

Vincennes 

Vincennes 

Do.... bench-mark    on    stone   ledge 

northwest  ftont  court-house. 

Vincennes,  bench-mark  on  center  of  top  of 

easternmost  stone  pier  of  United  States 

Coast  and  Geodetic  Survey  astronomical 

observatory,  court-house  grounds. 

Vistula 

Wabash 

Wabash 

Do. Court  House  Square 

Do.W.,  St.  L.  &  P.,  over  crossing 

Walcott 

Walcottsville 

Waldron 

Walesboro 

Wallen 

Walnut  Grove 

Wanatah 


Authority. 


L.,  E.,  E.  &  S.  W.  R.  R. 
St.  L.  &  S.  £.  R.  R .. ..  • 

L,  B.  &W.  R.  R 

E.  4&  T>  H.  R.  R.....a . . 

J.,  M.  &L  R.  R 

L.y  T.  U.  at  C<  R.  R . . . . . 
P.,  Ft.  W.  &C.  R.  R... 
Ft.  W.,  J.  <&  S.  R.  R  ... 

C,  W.  <fcM.  R.  R 

C,  I.,  St.  L.  Sc  C.  R.  R  . 

luds.  &  V.  R.  R 

Pan-Handle  R.  R 

B.,  P.  &  C  R.-R.. 

L.«  E.  A  Yf,  R.  R.... .. 

EelR.R.  R 

«J.,  M.  &>  I.  R.  R  .... ... 

B.,    X.    &i    C     K.    R.  .....a 

L. ,  E.  &  W^.  R.  R ..... . 

L.  S.  &  M.  S.  R.  R .  • . . . 
E.,  T.  H.  &  C  R.  R 
C.  &E.  111.  R.  R... 
C.  &E.  111.  R  R... 


•  •  •  •  »  1 


•  •  *  •••««• 


T.  H.  &  Inds.R.  R.. 
T.  H.  <&Ind8.  R.  R.. 
T.  H.  &  luds.  R.  R  ... 
T.  H.  &  Inds.  R.  R  .., 
Ind.  &ImF.  R.  R.... 

Pan- Handle  R.  R 

L.,  E.  &  W.  R.  R.. .. . 

M.  C  R.  R  ........... 

B.,  P.  &  C.  R.  R.. .. .. 

L,  D.  &S.  R.  R 

C,  C,  C  &  I.  R.  R... 
St.  L.  &  S.  E.  R.  R  ... 
C,  W.  &>  M.  R.  R  .. .. 
G.  R.  d^Ind.  R.  R.... 

Inds.  &  V.  R.  R 

P.,  Ft.  W.  &  C.  R.  R  . 

Peninsula  R.  R 

U.  S.  Lake  Survey.. .. 

J.,  M.  dt  I.  R.  R  ...... 

J.,  M.  &,  I.  R.  R.. .... 

J.,  M.  &>  I.  R.  R  .••• .. 
E.  OL  T.  H.  R.  R.. .. .. 

C.  &  V.  R.  R.. ....... 

U.  S.  C.  &G.  S 


U.  S.  C.  &  G.  S 


L.  S.  &  M.  S.  R.  R  ...••••. 

iV..  St.  L.  &>  P.  R.  R  .. .. .. 

T.  W.  &  W.  R.  R.......... 

W.  &E.  Canal 

C  W^.  oc  M.  R.  R  ......>..• 

JL  .  *  .  Oif   vV  .  K.  Mjfr ......  ....< 

G.  R.  &Ind.  R.  R 

C  I.«  St.  L.  oL  C  R.  R.  •..•• 
v.,  M.  OL  1.  R.  A.. ....-••*< 

G.  R.  &Ind.  R.  R 

£.,  T.  n.  «&  C  R.  R...*«-  •• 
P.,  Ft.  W.  &C.R.R 


Elevation. 


Feet. 
379 
380 
85^ 
538 
618 
520 
851 

1,001 
896 

1,015 
526 
636 
870 
710 
864 
656 
794 
675 
760 
492 
492 
445 
498 
492 
492 
496 
494 
813 
671 
868 
607 
868 
872 

1,106 
369 
815 
952 
759 
738 
801 
950 
686 
669 
566 
463 
417 
435 

431 


809 

7:15 

740 

730 

742 

715 

938 

819 

613 

839 

528 

731 
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StatioiL 


•  ••*••  •  I 


•      •  •    •   •  •   4 


Warren 

▼*  cfeA M AUl^ lAJXX  •»••  ••••  ••••  ••••»*  »•••»•  ••••«4 

Warsaw 

Do. P.,  Ft.  W.  A  C.  crossing 

Washington,  B.  M.  on  sill  of  basement  win 
dow  S.  E.  comer  of  coart-honse 

Washington 

Waterloo 

Do 

Do. .crossing  L,S.  &M.  S.  R.  R 

Watsons 

Wawaka 

Wa^esville ^ 

w eisDnrgn  ...• ......  ......  ••....  ••«. .... 

West  Lebanon 

West  Newton 

Westphalia 

West  River 

West  Shoals,  B.  M.  on  center  of  cross  on 
face  of  stone  cap  of  basement  window  on 
W.  side  of  C.  H 

Westville 

Wheeler 

Whiteland 

Whitesville 

Whiting 

Wiw 

Williams 

Williamsport • 

Willow  Branch.. ........•....••••........ 

Winamac 

Winchester 

Do at  crossing  of  Bellefontaine  R.  R . 

Wirts 

Woodbnm 

Worthington 

Do crossing 

Wrays 

Torktown 

Zionsville 


Anthority. 


L.  B.  &>  M«  S*  R<  R  ••« 

I.,  B.  &.W.  R.  R 

P.,  Ft,  W.  4feC.  R.R, 
C.  W.&M.  R.  R..-. 


Elevation. 


U.  B.C.  &G.  8 

O*  &  M.  R.  R.... ...... 

±jt  o»  &>  M«  D*  R*  R..... 

Inds.  &V.  R.  R , 

Ft.  W.,  J.  &  8.  R.  R... 

Ind.  &V.  R.  R 

L.  S.  &M.S.  R.R 

J.,  M.  &>  I.  R.  R. ••.... 
C,  1.,  St.  Ijm  &>  C«  R«  R. 

T.  W.  &W.  R.  R 

Inds.  dt  V.  R.  R 

Inds.  &  V.  R.R , 

I.,  B.  <&W.  R.  R 


U.  8.C.  &G.  S 

L.y  N.  A.  oL  C  R.  R....  • 

P.,  Ft.W.  &C.  R.  R 

J.y  M.  oL  1.  R.  R ••...•  •. 

L.,  N.  A.  &C.  R.  R 

L.  8.  &  M.  8.  R.  R  ....  . 
•I. I  aI.  &  S.  K.  K.*  •••..• . 

T.  H.  &lnds.  R.R 

T.,  W.  &  W.  R.  R 

I.,  B.  &  W.  R.  R 

Pan-Handle  R.  R 

Cy  C/.«  C  &>  S.  K.  K....< 
C.  R.  &  Ft.  W.  R.  R.... 

J.,  M.  &I.  R.R 

T.,  W.  &W.  R.  R 

lud.  &V.  R.R 

Yt.W.,M.  &C.  R.  R.., 
J,f  M.  &,  1»  R.  R  ........ 

C.y  Cy  C.  OL  I.  R.  R  ..•.< 

Inds.   &La.F.R.  R.... 


731 

1,020 

824 

1339 

510 

484 
807 

72:* 

914 
681 

896 
607 
929 
720 
779 
456 
1,110 


523 
786 
666 
805 
874 
606 
635 
660 
619 
950 
713 
1,089 
1,088 
S42 
750 
522 
866 
866 
924 


/ 
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Station. 


Adair 

Arbnckle,  Fort 

Atoka 

BeaTersville 

Blae  Jacket 

Bashy  Head 

Caddo  

Caoey 

Catall 

Catoosa 

Cbecota 

Chelsea 

Cboteau 

Claremore 

Colbert 

Dnrant 

Eafala 

Fulaa 

Gibson 

(Hbson,  Fort,  Signal  Station 

Honey  Springs 

Kingfisher 

Lilietta 

Limestone  Gap ^ • 

MoAlister 

Mingo 

Mnscogee 

Oaktata ..., 

Perry  ville 

Roams 

Seqnoyab 

Shawnee  Village 

Sill,  Fort,  Signal  Station 

South  Canadian 

Stringtown 

Towson,  Fort 

Vinita,  Junotioi  with  St.  L.  &,  S.  F*.  K.  R. 

Vlrdigris 

White  Oak 


Authority. 


Elevation* 


Mo.,  Kans.  &  Tex.  R.  R. 

Med.  Dept.,  U.  S.  A 

Mo.,  Kans.  &  Tex.  R.  R. 

Pacific  R.  R.  Reports 

Mo.,  Kans.  dt  Tex.  R.  R. 

Mo.,  Kans.  &,  Tex.  R.  R. 
Mo.,  Kans.  <fc  Tex.  R.  R. 

A.  dc;P.  R.  R 

A.  &  P.R.  R 

Mo.,  Kans.  A  Tex.  R.  R. 

A.&P.  R.R 

Mo.,  Kans.  &  Tex.R.  R. 

A.  dtP.  R.  R 

Mo.,  Kans.  &,  Tex.  R.  R. 
Mo.,  Kans.  Sl  Tex.  R.  R. 
Mo.,  Kans.  A,  Tex.  R.  R. 

A.  &P.  K.  R 

Mo.,  Kans.  ^^Tex.  R.  R 

U.  S.  Signal-Office 

Toner 


Mo.,  Kans.  &  Tex.  R.  R. 
Mo., Kans.  &,  Tex.  R.  R. . 
Mo.,  Kans.  &  Tex.  R.  R. 

Ml*    Ott  MTm    X%.   Ml   ■•«•   ••••••  • 

Mo.,  Kans.  &  Tex.  R.  R. 
Mo.,  Kans.  &  Tex.R.  R. 
Mo.,  Kans.  d&Tex.  R.  R. 
Mo.,  Kans.  Sl  Tex.  R.  R. 

«L*      MTm     X«»     J\9  m  m  m  m  m  m      •*««««    « 

Pacific  R.  K.  Reports  ... 

U.  S  Signal-Ottice 

Mo.,  KaiiH.  &.  Tex.  R.  R. 
Mo.,  Kans.  &  Tex.  R.R. 

Med.  Dept.,  U.  S.  A 

Mo.,  Kans.  &.  Tex.  R.  R. 

A.  &P.  R.  R 

A.  &  P.  K.  R  ........... 


Feet. 
MA 

1,000 
55tf 

1,083 
779 
773 
706 
5:10 
79S 

e83 

587 
718 

esu 

604 
658 
639 
617 
701 
&t3 
510 
568 
950 
59a{ 
645 
G84 
H08 
599 
590 
70S 
609 
698 
SU 
1,190 
657 
&d5 
3U0 
698 
613 
77rf 
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IOWA, 


r 


Station. 


^^labott. 
sUey. 
lams. 


i^f. 


ion. 
en.. 
<ma 


U 


,  Fort 


City 
nm 


kyiield 

»ns 

kver 

:uap  (smiimit). 
^Belleplaine 


Kenton's  Grove , 


Sig  Creek 

SlaiTsbnrgli •• 

Slairetown 

Slencoe • , 

3Bloomfield 

Do..Jonction  with  W.,  St.  L.  and 
P.  B.E 


3oonesborongb 

"Bowen's  Prairie 

Srainard 

Britt 

Brooklyn 

Biiriinffton,H.W.  Miss.  River,  1851. 

Do  ..H.W.Mi88.  River,  1B70. 

Do  ..L.  W.  Miss.  River,  1870, 

Do     creasing  Main  street . . . 

Do.. .bridge 

Calamns 

Caldwell 

California  Jimotion 

CaUender 

Calliope 

Calmar 

Cantril 

Carroll 


Casey 

Caatalia  .... 
Cedar  Ciaek. 


Aatbority. 


Elevation. 


Cent.  Iowa  R.  R 

Cent.  lowaR.  E 

IS* f  O.  R.  OL ri •  R.  R......  .*• 

D* I M.  o£f  a*  ^T  •  R»  R . • . > . . 
iS.  OL  m.»  R.  R.  R.......  ..< 

B.  &,  M*  R.  R.  R. ...... ... 

Cent.  Iowa  B.  R 

Toner 

Smithsonian  Inst 

111.  Cent.  R.  R. ....•...••< 
CAN.  W.  R.  R  

C.  &N.  W.  R.  R 

D.  M.  oL  Ft.  D.  R.  R.  • . . . . 

Med.  Dept.,  U.  8.  A 

Ft.  M.  &N.W.  R.  R 

B.,  C.  R.  AN.  R.R 

Toner 

K.  Cf  St.  J.  &  C  B.  R.  R. 
B.  &M.R.R.R 

B.  f  C  R.  A  N.  R.  R .....  • . 

C.  R.  I.  &>  P.  R.  R*.«* .. . . 

C.  &N.  W.  R.  R 

W.,  St.  L.  AP.R.R 

C  &f  N.  Yi»  R.  R. ...... ... 

8.  C.  &D.  R.  R 

Yt.M,  &N.  W.  R.  R 

M.  A8t.L.R.R 

C.  &N.  W.R.R 

Toner 

111.  Cent.  R.  R.  ........... 

C.  &N.  W.  R.  R 

O.  (y .   d£>  x  .  XC.  A.....«  ....  . 

W.,  St.  L.  4&P.  R.R 


B.  &  o.  R.  R  ........ 

C.  &N.  W.  R.R  .... 

Toner 

Toner 

B.,  C.  R.  &N.  R.  R.. 
M.  &f  St.  L.  R.  R  •••• 
C  f  R.  I.  &>  P.  R.  R . . . . 
B.  &>  M.  R.  R.R  ...m. 
B.  A  M.  R.  R.  R  . . . . . 

B.  &  M.  R.  R.  R . .  •  • . 
C.y  B.  &,  Q.  R.  R..... 

C.  B.  4&  Q>  R.  R..... 

C.&N.W.R.R 

B.  &S.R.R 

S.  C.  &P.  R.  R 

D.  M.  &  Ft.  D.  R.  R. 

8.,C.  &D.  R.  R 

C.,M.  &8t.  P.  R.R 

B.  &S.R.  R 

C.  &N.W.  R.  R..., 

D.  &St.P.R.R 

C)  R.  I.  &>  P«  R.  R  . .. 
C,  M.  ASt.P.R.R.. 
Toner 

(229) 
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Feet. 

1,176 

1,177 
608 
901 
801 
945 
968 

1,165 

1,500 

1,519 
936 

1,439 
905 
700 
887 
900 

1,173 
949 
640 
674 

1,256 

1,041 
857 
840 

1,257 
813 

1,216 
733 
590 

1,237 
856 

1,056 
865 

884 

1,155 

1,160 

800 

909 

1,230 

836 

523 

518 

505 

526 

537 

721 

887 

1,024 

1,167 

1,200 

1,269 

776 

1«240 

770 

1,226 

1,257 

616 


\ 
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[bull.  5. 


Station. 


Authority. 


Elevation. 


Cedar  Falls 

Do water  in  Cedar  River 

Cedar  Rapids 

Do City  datum 

Central  City 

Ccutredale 

Centre  Point ' 

Ceutreville,  crossing C.  B.  I.  A,  P.  at  grade. 

Ceres .....' 

Chapin 

Chariton 

Charles  City 

Charleston 

Chequaque 

Cherokee 

Chester 

Chickasaw 

Chillicothe 

Cincinnati *. 

Clarence  

Clareuda • • 

Clarenda  Junction 

Clarksville • 

Clear  Lake 

Clermont 

Clinton  (station  grounds) 

Do.H.  W.  Miss.  River 

Clorinda 

Coalfield , 

Colburg 

Colfax 

Colo 


Columbus  Junction....  ...• .  •••• ...... .... 

Cone 

Conover 

Coon  River 

Corinth 

Coming 

Corydon , 

Council  Blufis  U.  P.  transfer  depot 

Do U.  P.  bridge,  abutmenta 

Do Bed  Mo.  R , 

X/O ......  •  U .   tV •  JBAO.  xC .••.  ..  .  ....  ...< 

ijO , .....  •  Ij.   iV.  JsLO.  i*  ••••  ....  •  ...... 

Crawfordsville 

Crescent 

Cresco 

Cromwell , 

Dallas  Centre , 

Danville 

Davenport 

Do Signal  Station 

Do Citydatum 

DO....H.  W.  Miss.  R 

DO....L.  W.  Miss.  R 

Davis  Creek 

Deam 

Decoriih 

Delnssus , 

Dclavan 

Delaware , 

Do..  crossingD.  &  I.  R.  R 


B.,  C.R.  &N.  R.R 

C«f  J? .  4&  M.  R.  R  ••••••  •. 

C.  &N.  W.  R.R 

City  engineer 

Toner 

B.y  C.  R.  dt  N.  R.  R...... 

B..  C.  R.&N.  R.R 

Mo.,  Iowa  &,  Neb.  R.R.. 

Toner 

Cent.  Iowa  R.  R 

B.  4&  M.  R.  R...... .....^ 

C.  M.  OL  St.  P.  R.  R...»*« 

K.  &  N.  W.  R.  R 

B.  4&  M.  R.  R.  R. ........ 

IlLCent.  R.  R 

C. ,  M.  &,  St.  P.  R.  R  . .  •  • . 
C.y  M.  4&  St.  P.  R.  R  ••.. 

B.  &M.  R.  R.R 

B>  &, S.  R.  R. ......  ••••• 

C.  &N.  W.  R.  R 

B.  OL  M.  R.  R.  R.  ...... . 

B.  &M.H.  R.R 

B.,  C:  R.  &N.  R.R 


C,  M.  OL  St.  P.  R.  R  . . .  • . 
B.)  C.  R.  OL  N.  R.  R...... 

C.  &N.  W.  R.  R 

C.  &N.  W.  R.  R 

Mo.,  Iowa  &,  Neb.  R.  R  .. 
Cent.  Iowa  R.  R 

B.  ^^M.  R.  R.R 

Toner 

C.  &N.W.  R.  R 

B.,  C.  R.  OL  N.  R.  R  .. .  •. 
B.,  C.  R.  OL  N.  R.  R  ..... 
C.  M.  fkt  St*  P*  R*  R  • . .  -  •  • 


) . . . . 


M.  OL  St.  L.  R.  R  .. 
B.  4&  M.  R.  R.....< 
Mo.,  Iowa  &  Neb.  R.  R.  . 
K.  C.  St.  J.  &  C.  B.  R.  R 
K.  C.  St.  J.  Sl  C.  B.  R.  R 
K.  C.  St.  J.  &,  C.  B.  R.  R 
K.  C.  St.  J.  w  C.  B.  R.  R 
K.  C.  St.  J-  &  C.  B  R.  R. 
B.  <&M.  R.  R.  R 


C,  M.  &,  St.  P.  R.  R. . .. 

B.&  M.  R.  R.  R 

D.,M.  dtFt.  D.  R.  R  .. 

B.  4& M.  R>  R.  R........ 

C,  R.  L&  P.  R.  R 

U.  S.  Si^al  Office 

City  engineer. 

City  engineer 

City  engineer 

Toner 

Mo.,  Iowa  &,  Neb.  R.  R 

C,  M.  4&St.  P.  R.R... 

Toner 

Toner  

III.  Cent.  R.  R 

D.  Sl  St.  P.  R.  R 


Fctt. 

844 

859 

744 

719 

986 

715 

809 

1,013 

8^ 

1,246 

1,030 

1,013 

676 

605 

1,211 

1,244 

1,148 

645 

1,037 

841 

1,069 

1,097 

914 

964 

1,237 

856 

609 

587 

1,032 

725 

1,008 

753 

1,059 

565 

606 

1,247 

1,017 

1,180 

1,127 

1,092 

1,038 

963 

986 

967 

692 

1,209 

1,312 

1,220 

1,085 

715 

578 

615 

534 

556 

539 

649 

825 

900 

1,068 

636 

1,084 

938 
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station. 


Aothority. 


Elevation. 


X>dawaTe,  croeeing  D.  &  S.  C.  R.  B 

Do..  Centre 

I>eniAon 

X>e8  Moinee,  station  C,  R.  I.  &  P.  R.  R 

Do station  C,  &  N.  W.  R.  R 

Do station  D.,  M.  d^N.  W.R.  R.. 

Do station  K.Sl  D.  M.  R.  R 

Do L.  W.  in  Des  Moines  R 

Moines,  Signal  Station 

Soto 

I>ewey 

X>ewitt,  crossing  D.  &  St-.  P.  R.  R 

XDexter 

XMUon 

X>onald8on 

JDonnellson 

X)oon 1 

X>owney 

X>ry  Creek 

SHibuqae 

Do.  City  datum 

Do.  Signal  Station 

Snncombe ••• 

Xhirant 

I>ye 

^yersville 

3)ysart 

Xarlbam 

^East  Nebraska  City,  Janction 

Do.... Depot 

East  Orange 

East  Plattsmontb 

Eastport 

Do. .rail  K.  C.  St.  J.  &.  C,  B.  R.  R.... 
^^^      Do.,  water  in  Mo.  River  Marcb  12, 1871 . 

TSddyviUe 

I>o...Des  Moines  River  ''surface" 

Eldora 

Elgin 

Elm  Creek 

Elmira 

Ely 


D.  &  St.  P.  R.  R  ... 


Exline 

Fairbanks 

Fairfax 

Faurfield 

Farlev 

Fumington,  oxoesing  K. &  D.  M.  R.  R. 

Farragut 

Fayette  Village 

Floyd 

Forest  City 

Fort  Atkinson 

Fort  Dodge 

Do..:. 

Do 

F6rt  Madison 

Do 

Do 14tbst 

Franklin 

Do.: 

Frederic 

FMariokabnigb 


..t 


C.  &N.  W.R.R 

City  engineer 

City  engineer 

City  engineer 

City  engineer 

City  eugineer 

U.  8.  Signal  Office 

C.|  R.  I.  &>  P.  R.  R  ... 
Ft.  M.  &  N.  W.  R.  R  . 

C.&N.  W.R.R 

C,  R.  I.  &  P.  R.  R  ... 
Cent.  Iowa  R.  R 

B.  &S.  R.  R 

K.  &N.  W.  R.  R 

St.  P.  &S.  C.  R.  R......... 

C,  R.  I.  &P.  R.R 

Toner 

111.  Cent.  R.  R......  ...... ... 

ill. Cent. B. B  ............... 

U.  S.  Signal  Office 

111.  Cent.  B.  B......  •••... ... 

C ,  B.  I.  &  P.  B.  B  ...... ..... 

Ft.  M.&N.W.B.B 

111.  Cent.  B.R 

B. , C.  R.  & N.  R.  R...... ..... 

C/.,  IC.  I.  &  P.  B.  B.... ...... . 

K.  C,  St.  J.  &,  C.  B.  B.  R . . . . . 

K.  C«  St.  J.  &>  C  B.  B.  B. . . . . 

St.  P.  ac  S.  C. B. B.... ...... . 

Toner , 

Mo.,  Iowa  &  Neb.B.B 

Mo.,  Iowa  &  Neb.B.B 

Mo.,  Iowa  &  Neb.  B.B 

Cent,  lo  wa  B.  B 

Cent.  Iowa  B.B 

Cent.  Iowa  B.B 

B.,  C.  B.  4&N.  B.  B...... ..... 

Toner 

B. ,  C.  B.  4&  N.  B.  B .......... . 

B. ,  C.  B.  &  N.  B.  B  .......... . 

B.&M.B.B.B 

J3.  02/  O.  XV.  JK  ....  ......  a.....  • 

Toner 

C.  &  N.  W. B. B.... ...... ... 

B.  &> M. B. B.  B..»... .... .... 

111.  Cent.  B.B..., 

B.  & S.  B.  B...« .... .. 

B.d^M.B.B.B 

SmithHonian  Inst.... . 

I.C.,C.,F.&M.B.B. 
M.  &  St.  Li,  B.  B  ..... . 

C.,M.<fcSt.P.B.B..- 
D.M.&Ft.D.B.B... 

111.  Cent.  B.B 

M.  &  St.  L.  B.  B 

C.  B. &  Q. B.  B....... 

Ft.M.&N.W.B.U.. 
Ft.M.&N.W.B.  B.. 
B.  ac  S.  B.  B.. ..•••••• 

Cent.  Iowa  B.  B 

B.&M.B.B.B 

Toner 


.....  ..*«• 


(231) 


Feet. 

1,083 

1,106 

1, 192 

800 

798 

807 

799 

776 

849 

886 

813 

699 

1,146 

985 

707 

681 

1,282 

68:) 

1,003 

614 

595 

635 

1,118 

712 

814 

940 

958 

1,100 

926 

928 

1,302 

924 

9:^6 

929 

912 

672 

698 

1,153 

833 

1,094 

741 

731 

996 

1,016 

1,083 

784 

767 

1,111 

571 

963 

1,000 

1,107 

1.220 

1,023 

1,015 

1,032 

1,120 

516 

632 

644 

702 

1,193 

735 

765 
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i~ 


Station. 


Fnlton , 

Gamer 

Qorrison 

OifDeva , 

Gifford 

Gilmaa 

GiveD 

Glendale 

Glenwood 

Gowrie 

Graham 

Grand  Janotion • • 

Grand  Mound 

Greene 

GrinneU 

Grove  City 

umnciy  v^enxer  ••>•>•  «•••■■  •>•«>•  ••••  •••< 

Gatbrie 

Gnttenberg 

Hamburg 

Do..  .Semaphore,  B.  A  M.  Junction.. 

Hampton 

HardWs  Creek 

Harmony 

Harris  Grove , 

Haynes,  side  track ..., 

Hazard • 

Hazelton 

Hepburn , 

Hesper 

Hickory  Grove 

Holland 

Homestead < 

Hosper 

Humboldt 

Do 

Independence , 

Iowa  City 

Do 

Iowa  Junction ••• •••. 

Jamesville , 

Jesup 

Julien •••• ..'....., 

Kalona • , 

Kellogp: 

Kennedy , 

Kensett 

Keokuk,  Wat-er  Street  depot 

Do. .city  datnm 

Do. .track  on  bridge 

Do. .Signal  Station 

Keswick • 

KiDross 

Kossuth •••• 

Lacey 

Lake  Mills 

La  Porto •• 

Lo  Grande 

LeMars 

Do. Floyd  River 

Leon,  cross  branch,  B.  &  M.  R.  R.  R 

LeRoy 


Authority. 


Elevation. 


: 


V/ •  f  Bn  X •  Otf  Jtr .  X*.  JK  ..  ....  .....a 

C  (  m.»  OL  St.  P.  R.  R.. ...•••... 

B.,C.R.&N.R.R 

Cent.  Iowa  R.R 

Cent.  Iowa  R.  R 

Cent.  lowaR.  R 

Cent.  Iowa  R.  R 

B.  &M.  R.R.  R 

B.  &M.  R.  R.  R 

D.  M.  &  Ft.  D.  R.R 

B.,C.  R.  &N.  R.  R 

C.  &N.  W.  R.  R 

C.  &N.  W.  R.  R 

B.,  C.  R.  &N.  R.  R.... ...... 

C,  R.  L  &P.  R.R 

C«y    R.    I.     &■    P*    R.     R    ..^..v   a... 

B.,  V/.  R.  &>  N»  K*  R..i... .. .. 

C f  R.  1.  &,  P.  R.  R. .......... 

Toner  

K*  Cy  St.  J.  &  C>  B.  R.  R.... 
K.  C.y  St.  J.  &  C.  B.  R.  R.... 

Cent.  lowaR.  R 

Toner 

B.y  w>  M.  R.  R.  R  ...... ...... 

Smithsonian  Inst 

K.  C.y  St.  J.  OL  C  B.  R.  R.... 

Toner 

B.;  C  R.  &  N.  R.  R  ...... .... 

R,  4&M.  R.  R.  R 

Smithsonian  Inst • 

Cent.  Iowa  R.  R 

B.,  C.  R.  &N.R.R 

C,  R.  L  &P.R.R 

St.  p.  w>  D.  C*  R«  R  .....••••• 

Ft.  D.  &Ft.R.  R.R 

M.  &S.  N.L.  R.  R 

IU.CentR.R 

B.,  C.  R.  ^k  N.  R.  R 

B.y  C  B.  oL  N.  R.  R...... .... 

Vy.y   JK.    X.   di   MTt  MX»  Urn  ....  ••*•.• 

B.y  C.  R.  &>  N.  R.  R...... .... 

C.  F.  &M.R.R 

Toner 

B..  C.  R.  OL  N.  R.  R.......... 

C,  R.  L&P.  R.  R 

D.  M.  &.  N.  W.  R,R 

Cent.  Iowa  R.  R 

%u»  B.  &  V(.  R.  R  .......•••••. 

City  Engineer 

City  Engineer 

U.  S.  Signal  Office 

B.y  C.  R.  &>  N.  R. R. .....  •••• . 

D,f  C.  R.  &  N.  R.  R...... .... 

B.,  C.  R.  4&N.  R.R 

Cent.  Iowa  R.R 

M.  OL  St.  L.  R.  R  ............ 

B.|  C.  R.  4&  N.  R.  R...... .... 

C.  AN.  W.R.  R 

St.  P.  oc  S.  C  R.  R  .... ...... 

St.  P.  dtS.  C.  R.  R 

Mo.,  Iowa  &  Neb.  R.  R 

CM.  &St.  P.  R.R 


Feet, 

758 

1»227 

849 

1,181 

1,030 

1,035 

703 

745 

979 

1,154 

816 

1,065 

736 

943 

1,011 

1,271 

966 

1,209 

690 

912 

902 

1,240 

1,096 

1,040 

900 

966 

1.406 

1,078 
720 
810 


866 

1,338 

l,0tJ2 

1,089 

921 

1,111 

644 

671 

618 

892 

990 

845 

651 

839 

968 

1,306 

501 

480 

618 


757 

769 

860 

1,264 

dOae 

953 

l,22t 

1,197 

l,02f 

1,29 


(232) 


IOWA. 
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station. 


»••  ••  AVW^ 


I  •  *  *  •    •  *  < 


Aothority. 


•  • • • •• I 


Lime  Springs 

Linden 

Linton 

Lisbon 

Liscomb 

LiTt-rmore 

Do 

Logan • 

London  

Lone  Tree 

Loveland,  B.  A  M.  R.  R.  R.  station 

Lowden • 

Low  Moor 

Lnana 

Lncas 

Lyons  City 

McGregor,  L.  W.  Miss.  R 

McPanl 

Madison '. 

Manchester 

Manly  Junction  .... .... .... .... .... .... .. 

Do 

Manson 

Marblerock 

Marcns 

Marshalltown,  crossing  Iowa  Central  R.  R. 
Mary's  Ford 

Maynard 

MechanicsTille 

Mediapolis 

Melrose • 

Meriden 

Middletown 

Biilton 

Minbum 

Missouri  Valley,  Junction  with  S.  C.  &  P. 

R.R    

Mitchell 

MitchellviUe 

Modale 

Moingoua,  bridge  over  Des  Moines  River.. 

Vo L.  W.  Des  Moines  River....... 

Mona 

Mondamin 

Monona 

Montczama 

Monticello  (near) 

Montonr 

Morning  Snn 

Morrison 

Morse 

Moscow 

Moalton 

Dcjunction  with  W..  St.  L.  &  P.  R.  R. 

Monnt  Aubnm 

Mount  Avr 

Mount  Pleasant 

Mount  Sterling 

Mount  Union 

Mount  Vernon 

Murray 

(233) 


C.  M.  &.  St.  P.  R.  R.... 

D.  M.  AN.  W.  R.  R.... 
B.y  C.  R.  oL  N.  R.  R..... 

C.  AN.  W.  R.  R 

Cent.  lowaR.  R 

M.  &.  St.  L.  R.R 

Ft.  D.  &  Ft.  R.  R.  R  ... 

Toner  

C.  &N.  W.  R.R 

B.,  C  R.  &  a%  R.  R  ..... 
Mo.,  Iowa  &,  Neb.  R.  R . 
B.f  &  M.  R.  R.  R  •••. 
C  &  N.  W.  R.  R.....*.«*...^ 
C,  M.  &  St.  P.  R.R  ........ 

Toner  

Smithsonian  Inst 

C,  M.  &>  St.  P.  R. R...... ... 

C/.y  M.  &,  St.  P.  R.  R...... .... 

K.  C,  St.  J.  &>  C  B.  R.  R  .... 


..... I 


... ... 


111.  Cent.  R.R 

B.,  C.  R.  &  N.  R.  R  .••••• .... 
Cent.  Iowa  R.  R 

xii.   v/enT>(  A*  JK .... ...... .... . 

B.,  C.  R.  <&  N.  R.  R  ........... 

111.  (^enr.  xc.  jk  ...••• .......... 

C <& N.  TY . R.  R.'. .... .. ...... 

Toner 

C.| M.  &> St.  P.  R.  R. ...... .... 

B.  I C.  K.  &  N,  R.  R. .......... 

V/.  &>  Jim  W. xC.  R...... .. ...... 

Mj»  O^  J^  •  Xir.  Xlf    .    •«..   ............ 

B.  &> M. R.  R. R  .............. 

XII.  v/env(  xc«  xc..  ...... .... .... 

B.  &,  M.  R.  R,  R. ............. 

B.&^S.R.R 

D.  M. &  Ft.  D. R. R. ......... 

\>.  OE>  JDl .  W  .  K.  X%  ......  ....  .... 

C.F.&M.R.R 

C.,R.  L&P.R.R 

0»  Vy.  Otf  X  *  Xv.  X«.  ....  •..•••  .... 

C.&N.W.R.R 

C.  oL  N.  vV . R.  R. ............. 

X ii.  v^en T*.  XC.  xc .... ......  .^...a 

S.C,&P.R.R 

C..M.i&St.P.R.R 

B.yC.  R.  &  N.  R.  R  •••• ..  .... 

Smithsonian  Inst 

C.  & N.  W. R. R. ............. 

B.  f  C  R.  &  N.  R.  R  ........... 

B.,C.  R.  <Si:N.  R.  R  ........... 

B. , C  R.  <fc N. R. R  ........... 

C,  R.  I.  &  P.  R.  R  .......  .... 

W.,  St.  L.&P.R.R 

JD*  OC  O.  XV>  Ot    .............  .... 

B.,C.  R.&N.R.R 

Mo.,  Iowa  &.  Neb.  R.  R 

B.  &  M.  R.  R.  R  ...... .... .... 

B.&S.R.R 

^^m   OL'  ^I  •  M\m  XIr   •   ««••   •»••  «•••  «••• 

Toner 


Elevation. 


FesL 

1,958 

1,139 

761 

888 

1,078 

1,135 

1,128 

928 

733 

718 

962 

1,205 

657 

1,132 

857 

630 

616 

634 

940 

600 

950 

1,189 

1,291 

1,245 

992 

1,469 

898 

1,148 

1,130 

1,096 

912 

758 

853 

1,412 

725 

806 

1,062 

1,022 

1,202 

966 

1,029 

907 

870 

1,203 

1,038 

1,221 

948 

800 

868 

835 

937 

753 

652 

994 

994 

853 

1,236 

725 

649 

712 

858 

1,183 
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[BULL.  5b 


Station. 


Mnscatine 

Nashua ^ 

Nevada 

New  Boston 

Newburgh 

New  Hampton 

New  Jefferson 

New  Sharon 

Newton ... 

Nichols 

Nishnabotany 

Nodaway 

Nora  Junction 

Norman 

North  McGregor 

North  Union 

Northwood 

Norway 

Oakland 

Oasis • 

Oelwein 

Ogden 

Ouana  City 

OrtonviUe 

^^0«iU£w  «•••••  ••••••  •■•*••  ••••••  «••••••  •••«« 

Osceola 

Oskaloosa 

Ossian 

Ottnmwa 

Oxford - 

Pacific  Jnnction,  C.  B.  &.,  Q.  B.  crossing 

Do depot 

Palo 

Pauora 

Parkersburgh 

Paton 

Peosta 

Percival 

Perry 

Pitman 

Plaintield 

Pleasant  Plain 

Plymouth  Junction 

Pomeroy 

Jt orviandviiie  ..•..>.....•  •«.••■■....•••. 

X^OBv V^lllt? •....•   ••.•*•   ......   •....•  ....   ...a 

Poulteney 

Prairie  Creek 

Pulaski 

Quarry 

Quasqneton 

Randalia 

Redfield 

Red  Oak 

Reinbeck 

Remsen 

Rippey  

Riverside 

Xvl  V6X      OlOUJL  *....•    ....    •....•    .....a    ....    a.a 

Riverton 

Rock  Falls 

Rockford 

Rock  Rapids 

Rockwell 


Authority. 


B.,  C.  R.  oL  N.  R.  R  • .. 
C.  I F.  &  M.  R.  R ..... . 

C.&N.W.R.R 

K.&N.W.R.R 

Cent.  Iowa  R.  R 

C,  M.  &  St.  P.  R.  R. 

C.&N.W.R.R 

Cent.  Iowa  R.  R 

C.)R.  1. 4&  P.  R.  R.. .. 
B.,C.  R.^feN-RR-.- 
Toner... 

B.4&M.R.R.R 

B.,  C.  R.  &  N.  R.  R . . . 
M.&8t.L.R.R 

C,  M.&St.P.R.R.. 

Toner 

B.C.,R.&N.R.R... 
C  &  N*  W.  R.  R ..... . 

B.4&M.R.R.R   

B.,C.  R.&N.R.R... 
B.,  C.  R.  &,  N.  R.  R. .. 

C.&N.W.R.R 

S.  C  &>  p.  R.  R ...... . 

D.M.&N.\V.R.R.. 
I.  C.,C.  F.&M.R.R 
B.  &  M.  R.  R.  R  ...... 

Cent.  Iowak.R 

C.,M.&St.P.R.R  .. 
B.  &  M.  R.  R.  R  ...... 

C.,R.I.&P.R.R..-. 
K.  C.  f  St.  J.  &  C.  B.  R.  R 
K.C.,8t.J.&C.B.R.R 
B.,  C.  R.  &N.  R.  R. .. • 
D.M.&N.W.R.R... 
Toner 

D.  M.  &  Ft.  D.  R.  R  .. 

III.  Cent.  R.R 

K.C.St.J.&C.B.R. 
D.  M.&Ft.D.R.R.. 
Ft.  M.  &  N.  W.  R.  R 

C.F.&M.R.R 

SmithM>uian  Inst .... 
B.,C.R.&N.R.R... 

Toner 

8.C.  &D.  R.  R 

CM.  «feSt.  P.  R.R.. 

Toner  

Toner  

B.  &S.  R.  R 

C.  &N.  W.  11.  R  .... 

Smithsonian  Inst 

B.,C.R.&N.  R.R  .. 
D.M.  &N.W.  R.  R. 
B.  &,  M.  R.  R...... .. 

B.,C.R.  &N.R.  R  .. 
Toner 

D.  M.  &  Ft.  D.  R.  R . 
B.,C.R.&N.  R.  R  .. 

S.C.  &P.  R.R 

B.  at  M.  R.  R.  R...»* 
B.,C.R.  &N.  R.  R  .. 
B.,C.R.  &N.R.R  .. 
St.  P.  &S.  C.  R.  R.. 
Cent.  lowaR.  R... 


R 


Elevation. 


Feet. 

544 

975 

1,017 

674 

1,036 

1,166 

1,071 

877 

956 

€28 

1,161 

1,C80 

1,052 

1,279 

1,250 

1,210 

809 

1,193 

790 

1,039 

1,109 

1,064 

1,005 

1,178 

1,123 

850 

1,281 

630 

720 

960 

961 

741 

1,074 

953 

1,116 

747 

933 

977 

b21 

926 

950 

1,114 

1,244 

1,162 

1,207 

800 

699 

840 

896 

MM) 

1,096 

968 
1,033 

916 
1,335 
1,080 

631 
1»053 

931 
1,094 
1.011 
1,344 
1,219 


.(234) 


f 


.1 


IOWA. 


Ill 


Station. 


City.. 
Ansgar 
Oilman 
Mary's. 


em 


Croek , 

Springs,  crossing  D.  and  I.  B.  R 


ly  crossing  B.  and  S.  W.,  at  grade  .. 

l9eQey , 

J3heffield , 

^Sheldon , 

JBhellRock 

Shellsburgh 

Shfiuandoah 

Sibley 

Sioux  City 

Sioux  Valley •• 

Sloan , 

Solon 

Sonth  Euglish 

8perry 

Spring  Valley .^ 

Sqnaw  Fork 

Stanton & 

Stanwood 

State  Center 

Steamboat  Rock 

Strawberry  Point 

Sommit  Station  •••••..... 

SnmmitYille , 

Tama 

Tara 

Thayer 

Tbombnrgh 

ToddTille.. 

iTSQet s  xrom V  •■••.•• ...... .... .... ... 

Timer 

Tyrone 

Union 

Villisca 

Tawter's  Grove 

Tietor 

Tictoria 

Viele 

Yinton 

0o 

Waleott 

Walker 

Walnni 

Wapello  .... 
Warren  ••••. 
Washbom  .. 
Washington 
Waterloo ... 
Waabeck ... 
Waokiee...., 


••••••  .....< 


Anthority. 


Smithsonian  Inst 

B.  4&N.  R.  R.... .......... 

Smithsonian  Inst 

B. I C R. oL  N. R.  R  ......... 

B*  OL  M.  R*  R  ............. 

Toner 

C.F.&M.R.R 

St.  P.  &,  S> C« R* R. ........ 

Smithsoni'in  Inst 

Toner 

O*  \^*  4X'  Mi  »  Xw«  Xv ......  ....  .. 

Toner 

D>  OL  St.  P.  R.  R. ...... .... 

S. C 4&  P. R. R.... ......... 

Cent.  Iowa  R.  R 

Mo.»  Iowa  &  Neb.  R.  R  .... 

St.  P.  &S.  C.R.  R 

Cent.  Iowa  R.  R 

St.  P.  oL  S.  C.  R.  R  ......  .. 

B.|  C  R.  &  Xi.  R.  R...... .. 

B. y  C .  R.  4&  ^ .  R.  R.... .... 

B.  OL  alL*  R.  R. R  ........... 

St.  P.  <K  S.  C  R» R...... .... 

St.  P.  OL  C  R.  R.... ...... .. 

S.C.&D.R.R 

o.  V/.  OL  P.  R.  R. ....  ••.... .. 

B.y  C.  R.  &>  N.  R.  R  ......... 

B.,  C.R  &N.R.R 

B.y  C.  R.  OL  N. R.  R  ...... ... 

D.  Sl  St.  P. R. R  .... ....... 

Toner 

Toner 

C.  &N.  W.  R.  R 

C.  &N.  W.  R.  R 

Cent.  Iowa  R.  R 

D.  &St.  P.  R.  R 

C.y  r •  at  M.  R. R.. ......... 

K.  &N.  W.  R.  R 

C.  &N.W.  R.  R 

D.,  M.  4&Ft.  D.  R.  R 

Toner 

B. y C R. OL  r« •  R. R. ........ 

B.| C. R. oL  N. R. R. ....... 

K.  C.y  St.  J.  &,  C.  B.  R.  R  . 
B.,  C.  R.  Sl  N.  R.  R  ••••.. ., 

B.  i&  M.  R.  R.  R.. ..*••... 

Cent.  Iowa  R.R 

B.  4&  M. R.  R.  R........... 

Smithsonian  iDst 

C.  R.,I.  &P.  R.R 

Toner 

B.  &,S.  R.  R 

B.y  C.  R.  OL  N.  R.  R  .... ... 

Smithsonian  Inst 

Cf  R.  I.  OL  P.  R.  R  ...... . 

B.,C.R.<&N.R  R 

B.* OL  M.  R. R.  R...... ....  • 

B.|  C.  R.  OL  ri*  R.  R  ...»«•  • 

B.&S.  R.  R 

B. , C.  R>  4&  N.  R.  R. ..•••. 

B.&N.R,R 

III.  Cent.  R.R 

Toner 

D.,  M.  ^bFt.D.R.R 


Elevation. 


Fni. 

1,000 

756 

1,400 

960 

1,017 

900 

1,179 

1«442 

1,200 

(J94 

1,097 

792 

938 

1,008 

810 

827 

1,221 

1,163 

1,406 

911 

764 

979 

1,509 

1,122 

1,165 

1,069 

784 

630 

747 

1,236 

915 

1,004 

863 

1,066 

1,061 

1,218 

1,084 

666 

632 

1,159 

1,002 

666 

770 

974 

906 

819 

1,013 

1,056 

1,500 

806 

768 

543 

600 

607 

733 

680 

1,040 

578 

709 

617 

736 

662 

1,049 
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[BULL.& 


Station. 


>«•• • • • V • 


Caldwell 

Cambrid^... ......... ....  ... 

Canton 

Carbon 

Carbondale 

Carbon  Hill 

Carliflle 

Carlyle 

Cartnaffe 

Cedar  SroTe 

Do...Jnnc.. 

Centralia 

Channte 

Do.Jnnc.  L.  L.  &  Q.  B.  B 

Chase 

Cberryrale .« ^ 

Chetopa 

Chirley  Camp 

Chotean « .y... 

Cicero 

Cimarron ^ 

CiroleTille 

Clarksbnrgli 

Clay  Center 

Cleveland... 

Clifton 

Climax 

Clinton 

\^ a Jr U>v •«••••  »•«»  •*••  •««•  ••  ••  ••  •••«••  ••«»••• 

Coal  Creek 

Coal  Vale : 

CofEeyville 

Collyer 

Colony,  divide  between  Elan.  A  Ark.  River. 
Colnmbns 

\y\/Xa%/vXAJlaCv  •••••••*»•  ••■•••••••••  ■•  ••  •■•••• 

Conway 

Coolidge 

Comine 

Conncil  Grove  •• 

^^ACvUv •«•««•  •*»^«»  •*«•««  •*••  •»»«  «•»«  •■••«• 

Crawford ^ 

Cnmmings 

Deerfleld 

DelphoB 

Derby 

DeSoto ^ 

Detroit : 

Dodge  City 

Do Signal  Station 

Dorrance 

Donclas 

Dundee 

JCittKlO  wIvUJL   ......  ......  ......  ....  ......  • 

Eagle  Tail 

Easelton 

£a8ton 

Edgerton 

EdwardBviUe 

Effingham 

Eldorado 

Elk 

Ellinor 


Authority. 


Elevation. 


>••*«•  •*•< 


•  *  •  #  •  »  *  I 


A.^.&8.F.R.R.... 

S.  E.  &>  W^.  R.  R ..... . . 

A.,T.dt8.F.R.R 

^V«  V/ .  JK.  Xv  .........a     .• 

A.,T.dt8.F.R.  R 

L.&8.W.R.R 

A.,T.&8.F.R.R 

£•  C  f  Xj.  &  o.  R.  R .  •  •  • 
A.y  T.  &  9.  F.  R.  R . . .  • 
A.y  T.  oL  S.  F.  R.  R . . . . 

A.y  T.  ^  8.  F.  R«  R.... 

U.  P.  R.  R...... .. 

K. C,  li. oL S. R« R. ....... 

M.,  E.&T.R.R 

A.y  T. ^8.  F.  R.  R. ...... 

R.  C.y  Ft.  8.  A  G.  R*  R. .. 
K.  C.|  MJm  &  8.  R«  R...... 

M.y  K.  w^  T.  R*  R......  .. 

Toner 

A.y  T.  &  8.  F.  R.  R...... 

A.y  T.  & S.  F.  R.  R...... . 

A. y  T.  at  8.  F*  R.  R....  .... 

St.  J.  &>  D.  C.  R.  R.. .... 

Ft.  8.y  8.  E.  &,  M.  R.  R... 

J.  C.y  &Ft,  K.  R.  R 

K.  P.  R.  R . . . . . 

«l.  C>t  or  Ft.  E.  R.  R.. ....... 

A.y  T.  <fc  8.  F.  R.  R.... .. . ... 

Toner 

J .  C  &  Ft.  K..  R.  R... ..•■•.. 

SolomanR.  R 

Ft.  S.y  8.  E.  &  M.  R.  R. ..... 

K.  C.y L.  4& 8.  R. R.. ........ 

Xik.  X^.  J\fl  Jn* ......  ............ 

Ik.  C.y Ju.  <K  8.  R.  R.. ........ 

K.  C,  Ft.  8.  &G.  RR 

J.  C.  &Ft.  K.  R.R 

A.y T.  4&  8.  F.  R.  R. ......... 

A.y  T.  &  8.  F.  R.  R. ...... ... 

VJ  •  Mr  %  Dt»  Sm  .... ......  ....  .  ... 

M..yE.  4&  T.  R.  R. ........... 

S.  K.  <&  W^.  R«  R. ........... 

A. y X.  &  8.  F.  R.  R. ......... 

A. I  T.  &  8.  F.  R.  R. ......... 

A.  y  T.  &  8.  F.  R.  R.......... 

SolomanR.  R , 

A. y  T.  &.  8.  F.  R.  R. ...... ... 

A.y  T.  &  8.  F.  R.  R 

Jtk.  Jl  .  xC.  JbC ...... .... 

A.  y  T.  &  8.  F.  R.  H , 
U.S.  Signal  Office... 
K.  P.  R.  R  ......... 

A.  y  T.  A  8.  F.  R.  R  . 
A.yT.  4&8.  F.  R.R  . 
A.yT.  &8.  F.  R.  R  . 

K.  P.  R.R 

K.  C.y  L.  oL  8.  R.  R  . 

J^.  v/.  JK.  ^^  .  .  .  .  ...... 

K.  C.y  L.  OL  S.  R.  R. . 

K.  P.  R.  R 

U.  P.  R.R 

A.,T.  &8.  F.  R.R  . 
K.  C  R.  R  ......... 

A.yT.  ^^8.  F.  R.  R. 


I . . . «...  .« 


FeeL 
1,102 

ly248 

1,582 

952 

1,072 

lyl22 

3,178 

5,009 

1,237 

778 

1,270 

910 

914 

1,708 

9S3 

836 

832 

2,106 

764 

1,306 

2,116 

1,116 

890 

1,201 

3,046 

1,278 

1,018 

762 

1,299 

1.197 

832 

728 

2.586 

1,121 

905 

1,366 

1,527 

3,339 

1,369 

1,238 

783 

1,220 

961 

2,933 

1.301 

l,2n 

790 

1,135 

2,475 

2,512 

1,730 

1,194 

1,895 

1,188 

3,434 

960 

909 

962 

783 

1,144 

1,282 

979 

1,154 
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station. 


Authority. 


Elevation* 


EUinwood 

Ellis 

Ellsworth 

Elmdale 

Elmwood 

Emporia 

Do..Janotion  M.,E.  &T. . 

Eakridge , 

Endora 

Eareka , 

Fairfield 

Fairmont 

Fall  Leaf 

Farlington , 

Florence , 

Fontana 

Frankfort 

Fnllerton 

Fnlton 

Oalesbnrg 

Galoa 

Garden  City 

Gardner 

Garfield 

Gamett 

Girard 

Glasco 

Giendale 

Godfrey 

Gopher 

Gorham 

Grainfleld 

GrantTiUe 

Grasshopper  Falls 

Great  Bend 

Oreenleaf 

Oreen  Ridge 

Grenola 

Grinnell 

Half  Monnd 

Halstead  Jonotioni  H.  C.  B.  B.. 

Hamlin 

Hanover 

Harker,  Fort 

Hartford 

Hartland 

Haweville 

Hayes 

Hazleten 

Hepler 

Hevels 

HiattsviUe 

Hiawatha 

Highland 

Hillsboio' 

Hillsdale 

Hoge 

Hqllenlrargh 

Holliday  •...••  ..•••••  •.• •- 

Helton 

Homer  .•.....•.••••••••••  •••••• 

HoniMi 

Horkm 


••••••  ••• ' 


A.,T.  &S.  F.  B.B 

K«  P.  B.  B  .................. 

K.  P.  B.B 

A.,T.  &8.  F.  B.  B 

Toner 

A.|T.  A  6.  F.  B.  B  .... ...... 

A«y T.  oL  S.  F.  B.  B  .......... 

A., T.  &S.  F.  B.  B  .......... 

A.,T.  &S.  F.  B.B 

A.,T.  &8.  F.  B.  B 

A*y T.  &S.  F.  B.  B  .......... 

K.  P.  B.  B  .................. 

TL,  P.  B*  B  .................. 

K*  U<i  Ft«  o«  &  G.  B«  B......  • 

A.  &N.  B.B ; 

A.,T.  &S.  F.  B.  B 

K.  C„Ft8.  &G.  B.B 

U.  P  B.  B 

A.,T.  &  S.  F.  B.  B 

K.  C.,Ft.  S.  &G.  B.  B 

M.,K.  &T.  B.  B 

A.,T.  &S.  F.  B.  B 

A.,T.  &8.  F.  B.  B 

Smithsonian  Inst 

A>)T.  &  S.  F.  B.  B  .•••.• .... 
K..  C> ) L«  &  S.  B.  B  ...... .... 

K.  C.,Ft.  S.  &  G.  B.  B 

Solomon  B.  B 

A.,T.  &S.  F.  B.  B 

K.  C.,Ft.  S.&G.  B.B 

R.  P.  B.  B  .................. 

K.  P.  B.  B 

K.  P.  B.  B 

K.  P.  B.  B 

K.  C  B.  B  .................. 

^v. I  X •  otf  o»  jr •  Xa*  X* ......  .... 

U.P.BB 

Toner -.  .. . 

8.  K.  &W.  B.  B 

K.  P.  B.  B  ......  ............ 

X&.    V^  •    ^\f*    Mf ....  ......  ....  ....  . 

A.|  T.  &.  S>  F.  B*  B  .......... 

St.  J.  &  D.  C.  B.  B 

Ot«  J.    &0  iJm    C*    A*    A  .•••  .••*•• 

Jam  •     JL    •    ^Mm     M\  •*••    ••••    •«•*••    •«««• 

M.,K.  &T.B.  B 

A.f  T.  Sc  S.  F.  B.  B. ......... 

A. y  T.  &>  S.  F.  B.  B  .... ...... 

JVa  X  •  •A»«  Jn* ..  ....  ....  ........  . 

K.  P.  B.  B 

M.,  K.  &T.B.  B. 

M.,K.  &C.  B.  B 

M.,  K.  &  T.  B.  B... 

St.  «J.  &  Jj,  C*  B.  B...... .... 

A.  &N.B.  B 

A.y  T.  &,  S*  F.  B.  B. ......... 

K«  C.y  Ft.  S.  &  G.  B«  B  ...... 

St.  J.  &.  Ij.  C  B*  B  ...... .... 

A.,  T.  &  S.  F.  B.  B 

Xw.  Kjm  Jn>.  JK ....  ....  a...  ....... 

X^k.   X^.   X..  X. ....   •....«•.......* 

A. f  X •  tk  o.  f .  JK«  B....  ...... . 

A.)  X .  &  o.  F.  B«  B. ......... 


Feet 
1,780 
2,117 
1,53» 
l,193i 
775- 
l,132r 
1,132^ 
1,403= 
81t 
1,073. 
1,06(^ 
955^ 
809^ 
988. 
914 
1,260* 
928« 
1,155» 
1,0911 
813 
979 
1,537 
2,827 

8oa 

2,0b6: 
1,056 

99a 
1, 321 

841^ 

962 
3,31{^ 
1,912^ 
2,81t 

877 

917 
l,84t 
1,462 
1,013 
1,112 
2,904 

971> 
1,38ft 

983 
1,28& 
1,582 
1,087 
3,047 
1,104. 
1,991 
1,114 
1,002 

914 
1,003: 
1,094 

893 
1,424 

903 

854 
1,259 

758 
1,026 
1,874 
1,314 
1,186 
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[BULL.  ft. 


Station. 


Howard 

Howell 

Hago 

Hamboldt 

Hands  Station 
Hannewell.... 
Hatohinson  ... 
Independence  . 
lola 


Irving 

Junction  City 

Kansas  Falls 

Kent 

Kingsley 

Kingsville 

Labette 

LaCygne 

Ladore 

Lakeview 

Lakin 

Larkins , 

Larned 

Larned,  Fort 

Lanra , 

Lawrence , 

Do..  ..K.P.  crossing 

Leavenworth 

Dt> Junction  M.  P.  B.B 

Do Fort 

Do Signal  Station 

Lecompton 

Do 

Lehigh 

LeLonp 

Lenape 

Leneza 

LeBoy 

Liberty 

Lindsborg 

Linwood 

Little  Riyer , 

Longton 

Loring 

LonisYille 

Lowell , 

Lyons 

McCnne 

Mcintosh 

McLouth 

McPherson , 

Madison 

Manhattan  Junction,  K.  P.  B.  R 

Manville , 

Marion  Center 

Marmaton , 

Maiysville , 

Matnewson , 

Medina  .^ , 

Medway 

Memphis ..  .^. , 

Menoken 

Meriden 

Do..  Junction 

Do. .crossing  L.  S.  &  S. T.  B. B 


Authority. 


Aty  X«  &)  o*  F«  R«  R...... .. 

A«|  T.  &,  Q,  F.  R.  B  ...... . 

Toner 

K.  C*|  L.  &.  Lt  R.  R.... ... 

Sumner  Co.  R.  R 

A.y  T.  &,  S*  F.  R.  R  ....... 

K.  Cy  L.  &,  D> R. R  ....... 

K.  C.y  Li,  &  S.  R.  R. ....... 

U.P.R.R 

K.«  P«  xu R««*. ••••..•.•».• 

XV*  MT •  JDm •   JQp ••  ••  ••  •*  •••■  •*•• 

A.,  T.  &S.  F.  R.R 

A.y  X.  &,  S.  F. R. R.. ...... 

K«  P.  R.  R  ................ 

M.,  K.  &T.  R.R 

K.  C.y  Ft.  S.  <&  G.  R.  R .... 

M.y  K.  4K  X*  C«.  R......  .•••. 

A.y  T.  &>  S.  F.  R.  R. ....... 

A. I  T.  &>  S.  F.  R.  R. ....... 

JiL.     \Jm     jXt   JX  .............a.. 

A. f  L,  CC  a.  F.  R.  R........ 

Med.  Dept.,  U.  S.  A 

A. J  L.  &>  S.  F.  R.  R  ........ 

A.y  T.  &■  8.  F.  R.  R  ........ 

A.)  T.  dt  S.  F.  R.  R  ........ 

A.y  T.  &  S.  F.  R.  R.... ..... 

Med.  Dept..  U.  S.  A , 

U.  S.  Signal  Office 

A.  T.  &f  S.  F.  R. R  ......... 

Smithsonian  Inst 

A.y  T.  &>  S.  F.  R. R  ........ 

K.  C.y  L.  &,  S.  R.  R  .....a .. 

K.  P.  R.  R.. ....... ....... 

K.  C,  Ft.  S.  &G.  R.R 

M. y  K.  &>  T.  R.  R.... ....  ... 

K.  C. f  Li,  <&  S.  R. R  ........ 

S.  &S.  W.  R.R , 

K.  P.  R.  R...... ........... 

A.y  T.  4K  S.  r .  R.  R.... ..... 

o.  K.  &>  W.  R.  R.. .. ....  ... 

K.  P.  R.  R.... .... .... .... . 

St.  J.  &>  D.  C.  R. R  ........ 

S.  C.  <&  J.  R.  R. ....••...., 

A.|  X.  oL  S.  F.  R.  R  ......a. 

M.y  K.  Sc>  C.  R.  R....  ...... 

A.y  T.  <&  S.  F.  R.  R. ........ 

A.,  T.  &8.  F.R.R 

A.y  T.  &  S.  F.  R.  R  ........ 

A.y  T.  &;S.  F.  R.  R 

A.y  X.  ac  S.  F.  R.  R ........ 

St.  J.  oL  D.  C.  R.  R  ........ 

A.,T.  &  S.  F.  R.  R  ........ 

M.y  K.  ac  X.  R.  R........... 

St.  J.  Sc>  D.  C.  R.  R  ........ 

May  K.  %kf  (y.  R«  R.... ....... 

XjL.    Jk  .    jLv.  Xli   ....  ....  ......... 

A.y  X.  &,  S.  F.  R.  R......  ..• 

Ft.  S.,  S.  E.  &  M.  R.  R 

K.  P.  B.  R...... ........... 

A^  y  X.  &  S.  Fa  R*  R......... 

A.y X.  &>  S.  F.  R.  R. ........ 

A.,T.  &;S.  F.  R.  R 


Elevation. 


Feet, 

1,006 

2,535 

4.937 

9.'>2 

835 

1,102 

1.524 

79A 

955 

1,152 

1,082 

1,106 

1,491 

2,162 

920 

864 

825 

909 

828 

2,989 

944 

ly993 

1,932 

1,638 

849 


765 
764 
896 
642 
844 
825 

1,520 
949 
781 

1,060 

QfCkA 

•757* 

744 

1,332 

7«9 

1,572 

919 

789 

1.006 

823 

1,691 

924 

1,125 

1,157 

1,488 

1.068 

1,000 

972 

ly299 

917 
1,156 
853 
853 
8,284 
842 
908 
964 
945 
976 
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Station. 


I «  •  •  •  I 


•  •  •  • 


Miniieapolis 

MitdieU 

Moline 

Monmoath 

Monotony 

Monroyia 

Monument 

Mooree 

Morehead 

'Kuz^p^Hn  vUie  ass...  •*...•  ■•«.*■  ■•*••■  ■••.. 

Morse 

Monnt  Zion 

Molrane 

Mnney  Siding 

Mneootah 

Neoeho  Falls..... 

Neosho  Bapids 1 

Netawaka...*. 

Nettleton 

New  Cambria 

Newman 

New  Salem 

Newton 

mchols 

Nickerson 

North  Topeka,  K.  P  crossing  .. 

North  Bobinson 

North  Wichita 

Do crossing F. S. ^ W.  B.B... 

Nortonyille 

Norway 

Norwood  ....•• .......................... 

Ochiltree : 

Offorle 

Ogallah 

Ogdensbnrgh 

OUkthe : 

Osage 

Osage  Mission 

Oaawkee 

Oskaloosa 

Oswego 

Ottawa,  Marias  des  Cygnes  River 

Paola 

Pardee 

Parker 

Parkerarille 

PanieU 

Parsons  Junction,  Neosho  Division 

Paoline 

Pavilion 

Pawnee 

Pawnee  Book 

Paw  Paw 

Ptebody 


PwiTville, 
Psrth ..... 


Authority. 


FtoteKibux)|^ 
F^eterton  .... 


J.  C.  &  Ft.  E.  B.  B 

Solomon  B.  B 

A.)  T.  &>  S>  F*  B.  B ..... . 

S.E.&W.B.B 

M. )  E.  &  C*  B.  B. ...... 

E.P.B.B 

w  •   A   .  Xk>.  JC*   ......   ..   •....■ 

K.  P.  B*  B  ............. 

E.  P.  B.  B  ..«•...•••... 
E. G.f  L. ^ L. B* B....  . 

J.  G.  vt  F.  E.  B.  B  ...... 

A.,T.^S.F.B.B 

E. P. B.  B  ............. 

A.,X.  &>  St  F.  B.  B..... 

JDL.    MTt    H%  A* ......  ....... 

\J  •   A^  *  Oh   JOm  ......  .  ...... 

M.|  E.  at  T.  B.  B  ...... 

M.y  E.  ^  T.  B.  B  ...... 

St.  J.  &  D.  C.  B.  B  ...• 
A. )  X.  &  S*  F.  B*  B . .  • . . 
E.  C.y  Ft.  S.  &  G.  B.  B 
E.  P. B.  B.. ........... 

E.P.B.B 

8.  E.  &  W.  B.  B 

A.,T.  &;S.  F.  B.  B 

At  I  T.  <&  S.  Ft  B.  B  . . . . 

At,  T.  &8.  F.  B.B 

A.,  T.  &.  S.  F.  B.  B  .  • . . 
St.  J.  &  D.  C.  B.  B  .... 

A.,  T.  &8t  F.  B.  B 

A.y  A.  ac  St  Ft  B.  B  .... 
A.,  Tt  <&  St  F.  B.  B  .. .. 
St.  Jt  ac  D.  Ct  B.  B.... 
E«  C.y  L.  oL  S.  B.  B.... 
E.  C,  Ft.  S.  <&  G.  B.  B. 
A.y  T.  &,  Q,  F.  B.  B  .... 

JlL.  A  •  xC*  H ......  ....  ... 

E.  P. B*  B. ...... ...... 

At,  T.  ^  S.  F.  B«  B  .... 

A.,  T.  &,  S.  F.  B.  B  .... 

M.,E.  ac  X.  B.B  ....... 

At)X.  &  S.  F.  B.  B  .... 

At,  Xt  &St  F.  Bt  B 

M.y  E.  &  X.  B.  B ..  •..• 
E.  Ct  L«  &  St  B«  B  .... 

S.  E.  ac  WW,  B.  B. ...... 

E.  C,  Ft.  S.  A  G.  B.  B. 

Xoner  

Xoner 

M.,  E.  &  X.  B.  B  ...... 

At,  X.  &  S.  F.  B.  B  .... 

Mt,  E.  &X.  B.B 

A.,  X.  &,  S.  F.  B.  B  .... 
A.,  Xt  &St  Ft  B.  B.... 
E.  C,  Ft.  S.  &  G.  B.  B 
A.,  X.  oc>  S.  £ .  A.  B  .... 
A.,  X.  &8.F.  BtB.... 
A.,  X.  oc  S.  Ft  B.  B  .. .. 

Xoner 

Ft.  S.,  S.  £.  &  M.  B.  B 
tLt  Jr.  xC.  xC.. .... ......  . 

At,  Xt  at  St  F.  B.  B  .... 

Xoner  

A.,  Xt  Sc>  S.  F.  B.  B.... 

(241) 


Elevation. 


Feet. 

1,112 

1,257 

1,731 

1,050 

881 

3,774 

1,054 

3,181 

915 

900 

1,238 

1,085 

1,654 

1,085 

767 

973 

980 

1,076 

1,140 

2,112 

862 

1,189 

861 

1,242 

1,438 

1,001 

1,592 

872 

949 

1,294 

1,302 

1,158 

1,041 

938 

1,078 

2,261 

2,367 

1,060 

1,030 

1,075 

890 

876 

QMQ 

895 

896 
1,160 

854 
1,155 

921 
1,337 
1,039 

902 
1,027 
1,096 

988 
1,939 
1,110 
1,349 
1.613 

799 

852 
1,201 
2,224 
1,065 
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[BULL.S. 


Station. 


Authority. 


Elevation. 


\ 


Philips 

Pierceville 

Pilot  Knob 

Pleasant  HiU  Junction,  with  Mo.  Pao.  B.  B. 

Pleasanton 

Pleasant  Bidge 

Plymoath 

PiiirieCity 

Piescott 

Princeton 

Bay  mond 

iRaymore 

Readings 

fied  Vermillion 

Beno 

Sichland 

Bichmond , 

Sidgeway 

Sidgway 

Biley,  Fort 


Sock  Creek 

IBome 

Bossville 

Bnssell 

■Byan 

Sabetha 

tSafford 

49aint  Franoia 

ISaint  George 

6aint  Biarys 

;8alem 

€alina - 

Band  Spring , 

€argent 

Scott,  Fort 

Sootts 

Scranton 

Bedgwick  Junction,  with  H.  C.  B.  B 

BodgwiokOity 

Seely 

€eneca 

Beverance 

6every 

43heelock , 

Sheridan 

€h  erlock 

49norw  v^reejc  ws >  *«•*  •••••■  •**•  >.■•  •*>■  •• 

«lbley 

43idney 

«iirel. 


tlici 


tSilica 

43ilver  Lake 

«kiddy 

43oloman  City  .«.. 
Do..  Junction 

'<Sother 

:Soath  Haven 

43oath  Mound 

43pearyille 

;Spencer 

43pringdale 

4SpringHill 

^Stanley 

fiteelCity 


A.,  T.  &  S*  F.  B.  B..*-> 
A.,  T.  dc^  S.  F.  B.  B..... 

K,P.B.B 

A.,  T.  &  S.  F.  B.  B  «..-. 
K.  C,  Ft.  S.  <&  G.  B.  B 

Xv«    \^9    JCv«   -^Af  ••*»*•  «**•  «»•! 

A.,  T.  &S.  F.  B.  B.... 
K.  C,  L.  &>  S.  B.  B  .... 
K.  Cf  Ft.  S.  w  G.  B.  B 
K.  C«y  L.  &.  o.  B.  B..... 
A.,T.  &S.  F.  B.  B.-.. 
A«,  T.  &,  S.  F.  B.  B  .... 
A. ,  T.  Sc>  S.  F.  B.  B  .... 
St.,  J.  &  D.  C.  B.  B  .... 

XW.     X^.    ^\.    ^At  ....    ....    .....I 

L.  &  S«  \V.  B.  B. ....  ..< 

K.  C>)  L.  &>  S.  B.  B..... 

A.y  T.  Sc>  S.  F.  B.B...... 

Toner 

K. P. B. B  •..«.*........ 

A.|  T.  Sc>  8.  F.  B.  B  . . . . . 

S.  C.  B.  B....-> .... .... 

K.  P.  B.  B 

K.  P>  B. B  ............ 

St.  J.  oc  D.  C«  K.  B  .... 

St.  J.  &f  D.  C.  B.  B  .... 

A.  y  T.  &>  S.  F.  B.  B . . . . 

Toner  

Xv«    MT %    Cv«  ^\ ••  *•  ^ m  *•  *•  ••  •< 
K.   P«   A*   K    .•••••.••••• 

K.  P.  B.  B 

K.  P.  B.  B  ............. 

K.  P.  B.  B ,. 

Toner 

m.,k:.&t.e.b 

K.  C  B.  B  ...... ...... 

A.y  T.  ob  S.  F.  B.  B  • .  •  •  > . 
A.  y  T.  at  S.  F.  B.  B . . . . . 

A. « T.  dt  S.  F.  B.  B . . . . . 

A.y  T.  dc^  S.  F.  B.  B  .... 

St.  J.  &  D.  C  B.  B..... 

St.  J.&D.  C.  B.B 

A.y  T.  <&  S.  F.  B.  B  .... 
A.y  T.  &  S.  F.  B.  B.... . 

JV.  X.  1m»  1m  ....  ......  .... 


!....• 


.    .    •       . 


S.  C.  &  J.  B.  B.... 
K.  C.y  L.  4&  S.  B.  B 
A.y  T.  &  S.  F.  B.  B 


iv.  Jt  •  JK«  j£. .... 
M.y  K.  &  T.  B.  B 
Solomon  B.  B  . « . 

Solomon  B.B 

U.  P.  B.  B ..... . . 

o.  V/.  1*.  JbC...... .. 

M.y  E.  <&  T.  B.  B 
A.|  T.  4&  S.  F.  B. 
A.y  T.  &  S.  F.  B. 
A.,  T.  &  S.  F.  H. 
K.  C.y  Ft.  S.  &  G 
A.,  T.  &  S.  F.  B. 


A   .  .  .  . 

B-.. 
B.-.. 
.  B.  B 
B .... 


Fwi. 

1,123 

2y750 
945 
849 
860 

1,066 

lyl35 
ly052 

887 

966 

1,721 

1,097 

1,073 

ly046 

835 

901 
1,017 
2,514 

903 
1,072 
1,057 
1,216 

933 
1,832 

892 
1,306 
1,140 

906 
1,000 

955 
1,558 
1,225 
1,146 
3,^5 

802 
1,025 
1,099 
1,369 
1,368 
1, 162 
1,154 

902 
1,09B 
2,876 
3,103 
2,925 

H93 

817 
2,785 

753 
1,779 

915 
1,2-26 

i.no 

1,172 
1.179 
1,124 

993 
2,449 

K)9 

i,o;» 

l,0i8 
973 

i,2n 
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StotUm. 


Sterling 
Stflflon. 

Stnwn 

Strang  City 

Snmimf  Santa  F6  Ridge'' 

^racnae • 

iWnnifleh 

Terra  Cotta 

Thmyet 

Tiblow 

Tonganozie 

Topeka 

Troy 

Do. .Junction 

Tomer 

Udall 

Urbana 

Yalley  Center 

Vallev  Falls  Jnnotion,  Kansas  Cent.  B.  B.. 

Yenmllion 

YiotoriA 

"Hnlftnd 

Wabannsee 

Wakarosa 

WaKeeney 

Walker 

Wallace 

Walnnt 

WalnntBidge 

Walthena 

Walton 

Wamego 


Anthority. 


Elevation* 


Washington 

Waterrule 

Weir  City 

Welda 

Wellington 

WellsvUle 

Wetmore 

White  City 

White  Cload 

Whiting 

Wichito 

Wilder 

Williamstown 

Wilson 

Winchester 

Winfield ....  ••.••• .. 
Wolf  BiTer  CnMdng 

Wyandotte 

Zvah,  Fori 


pm  •  *  «  •    m  * 


A«|  T*  ^S*  F*  B*  B. ......... 

K.  C^Ft.  S.  ^G.  B.B 

Ju*l  iL»  ob  X*  A*  xC  •...  >•«>  ■«< 

A*|  x«  w  o*  F>  B.  B.*>.>>  ..•. 
K*  C>|  L*  A  St  B*  B..«.  ••••• 
A«|  T«  A  S*  F.  B.  B  ...•  ....< 
A*y  T.  at  St  F.  B.  B  ...•••... 

JIW*   MT*    Btm    Bf  •*•»•■   *.*sa«  ••••«■ 

EH.  C«y  L*  A  S  .............. 

K.P.  B.  B 

J^t    Mr*      JRia     H  ......    ...a 

Aty  T.  ^  St  F.  B.  B  . 
St.  J.  4&  D.  C.  B.  B 
At  A,  W.  B.  B  ....... 

At,  T.  ^b  8.  F.  B.  B 
At,  T.  &  S.  Ft  B.  B 
Mt,  K.^T.  B.B  .... 

At,  Tt  ^  8.  Ft  B.  B 
A.y  T.  ^  St  F.  Bt  B  . 

U.  P.B.B 

KtPtBtB 

jvt  Cty  L.  A  St  Kt  A. 
Aty  T.  A  St  Ft  Bt  B.. 
A.,  T.  &;S.  FtBtB.. 

K.  P.  B.B 

Jt  C«  &,  Ftt  Bt  Bt  B  < 
K.  P.  BtB 

JLt  JTt  At  A..  ....  ...< 

Mt,  K.  &T.  B.B  ... 
At,  Tt  &  S.  Ft  Bt  B 
Stt  J.  &  J)»  Ct  Bt  B  . 
At,  T.  &;St  Ft  B.B 

KtPt  B.  B 

St.  Jt  &  Dt  Ct  B.  B. 

UtP.BtB 

M.|  Kt  &  C»  BtB.... 
Kt  C,  Lt  &  St  B.  B. 
At,  T.  at  St  Ft  Bt  B 
Kt  Ctf  Lt  Af  St  Bt  B 

\J  t     X^  •      Xvt   J^  ..    ....    ...< 

M«,  Kt  at  T*  B*  B.... 

A.<&NtB.B 

Ut  Pt  At B.> ...... .. 

At,  Tt  &St  Ft  B.B 
At,  T.  &  S.  Ft  B.  B 

Jv«  Jr  t  xLt  JBm  .........I 

Kt  Pt  Bt B. ......••. 

Xv»    V/t    Xvt   JXr..  ..  ..  ..   .c 

At,  T.  ^StFtB.B.. 
Stt  J.  ^DtCt  B.B.. 
Smithsonian  Inst .. 


1,635 

909 
1,047 
1,172 
1,068 
3,218 

860 
1,470 
1,445 

793 

851 

884 
1,091 
1,150 

762 
1,272 

931 
1,339 

907 
1,196 
l,92d 

881 
1,011 

946 
2,456 
1,152 
1,944 
3,301 

U31 
1,199 

816 
1,527 
1,000 
1,316 
1,183 

921 
1,098 
1,219 
1,041 
1,153 
1,476 

858 
1,126 
1,291 

770 

851 
1,684 
1,164 
1,112 

819 

707 
1,870 
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KENTUCKY. 


StfttdoiL 


Authority. 


Elevation. 


I  •    «  «    *  a 


Aden 

•AUensviUe 

Alms  House 

AflhlAiid .... ......  .... 

Athens 

Anbnm 

Baoon  Creek 

Bakersport 

Bank  Lick , 

Bardstown ............ 

Do....  Jnnotion ...••'• .... ..... 

Beaver  Dam 

Belmont 

jjebnionem . ...... .. ....  ...... .. ... 

BigClifty 

Biff  Spring 

BiSiops • 

Blancnet 

Booth's 

Boston 

Bowling  Green .................... 

Bracht 

Bridge  Fork j 

Brodhead 

Brooks 

Bmmfleld 

Bnrgin 

Cadentown 

Calvert  City 

Campbellsbnrgh 

Cane  8i)ring 

Caneyville 

Carrolton 

Catlettsbnrg 

CatnipHill 

Cave  Spring 

Cayoe 

Cecilia 

Cecilian  Jonotion 

Cedar  Grove 

Chicago 

Cincinnati  and  Lexington  Junction 

Clinton 

Colby 

Colesbnrgh 

Columbia 

Columbus 

Combs  Ferry 

Corinth 

Crab  Orchard 

Crittenden 

Cumberland  Falls 

Danville 

Dixon 

Donerail 

Dry  Ridge 


• 


Vy *  0&  \J%  Xv*  Jjv  ....  ...a  ....  .1 

L. ,  N.  8.  &>  N.  A.  R.  B  .  • .  . .  • 
L.  y  N.  St  OL  r^.  At  R.  R  .... . , 

C.  &0.  R.R 

C.  <&O.R.R 

Lt,  N.  S.  &Nt  A.  R.R 

L.,  N.  S.  &N.  A.  R.  R.... 

Paducah  &l  £.  R.  R 

L.y  C  oL  Lt  R.  R.. ......  ..< 

Lt,  N.  8.  &N.  A.  R.  R.... 

Lt  N.  S.  oL  Nt  A.  R.  R. . . . .  < 

Paducah  <&£.  R.  R 

L.,N.  8.  &N.A.  R.B 

L.y  N.  8.  oL  N.  A.  R.  R . . .  . . 

Paducah  &  E.  R.  R 

Lt y  xi.  8.  <&  N.  R.  R...... . 

Ct  S.  R.  R  ...... ...... ..... 

L.,  N.  St  &N.  A.  R.  R 

L.,  Nt  8.  &N.  A.  R.  R 

L.,  Nt  8.  &N.  A.  R.R 

Ct  St  R.  R. ........ ........ 

C.  S.  R.  R. .... .... ...... .. 

L.,  N.  8.  &N.  A.  R.  R 

Lt,  N.  8.  &N.  A.  R.R 

L.,  N.  8.  &N.  A.  R.  R 

L.,  N.  S.  &N.  A.  RtR 

C  D.  R. R  ................. 

C.  &0.  R.R 

Paducah  &  £.  R.  R 

Lty  C  Qt,  L«  R.  R. .......... 

L.,  N.  S.  &  N.  A.  R.  R 

Paducah  d^E.  R.  R 

L.y  Ct  ^Lt  R.  R.... ...... 

C.^O.R.R 

C.  St  R. R  ......••  .••...... 

L.,N.  8.  &N.  A.R.R 

L.,  N.  8.  &  N.  A.  R.  B 

JdL.  Sl  O.  St  xC......  ••.....< 

Paducah  &  E.  R.  R 

Lty  N.  8.  &t  N^*  A.  R.  R..... 

\j»  D.  Jc».  Jc»  ......  •..*.•  ••* .  . 

L.,N.S.  &K.A.R.R 

L.y  N.  8.  &  I^.  A*  R.  R .  • . . . 
M.  QL  O.  R.  R*.  ........... 

C.  dpO.  R.R 

L.,N.St^K.  A.  R 

St.  L.,  LMt.  ^StR.B.... 

JdL.  ol  vI.  At  xC...... .....a  •• 

£t|  Lt  QL  B.  S.  Rt  R>«..  ••.« 
C  S.  Rt  R ......... ...... ., 

L.,  N.  S.  &NtA.  R.R 

\J»     Ot    Xm%    Xv.  ...    .....a   ....   ... 

Ct  S.  R.  R  . 
C.  St  R.  R. 
C.  8.  R.  R. 
Ct  8.  R.  R 
Ct  St  Rt  R. 


.....   a.....  ......  . 


Ftt^ 


552 
425 
544 

1,006 
603 
619 
477 
837 
635 
415 
4d2 
429 
730 
733 
512 
887 
968 
423 
429 
466 
934 

1,318 
515 
901 
488 

1, 012 
902 

1,034 
494 
904 
621 
450 
472 
544 
990 
611 
586 
400 
668 
675 
851 
671 
435 
321 

1,083 
423 
313 
309 
954 
968 
917 
923 

1,260 
970 
936 
897 
964 


(244) 


121 


StattoD. 

Aathority. 

Elevation. 

Padncab&E.  R.  E 

L..  N.  S.  A  N.  A.  E.  E 

L.,C.  &L.R.  R 

E..H.  AN,  E.  E 

C.  AO.E.B 

Padncah  A  E.  B.  B 

Padnoah  A  E.  R.  B 

L.,N.a  AN.A.B.B 

L.,C.  AL.R.R 

Paduoah  A  E.  B.  B 

C.AO,E.E 

C.aR.E 

c.  aR.  E 

C.  AO.E.E 

C.  AO.E.E 

C.  aE.R 

L.,  N.  S.  A  N.  A.  E.  B 

C.  AO.B.B 

C.8.E.E 

L.,N.a  AN.  A.B.B 

L.,N.  8.  AN.  A.  B.  a 

Paduoah  A  E.  E.  E 

L.,N.a  AN.  A.  B.  B 

L.,N.  8.&N.  A.E.E 

L.,C.&L.R.E 

L.,N.  8.  AN.A.R.E 

Padnoah  AE.  R.  R 

L.,N.  a  AN.  A.  E.  E 

Padaoah  A  E.  E.  E 

C.aE.B 

C.aB.B 

C.S.B.B 

Paducah  A  E.  B.  B 

C.aR.B 

L.,N.a  AN.  A.E.R 

L.,  N.  8.  A  N.  A.  R.  E 

E,,H.  AN.  E.  E 

L.,  N.  a&N.A.  E.  E 

L.,N.  a&N.  A.E.E 

Paducah  A  E.  E.  E 

L.,N.aAN.A.E.fi 

c.a  E.  E 

L.,N.a  AN.A.E.E 

C.  AO.  H.  B 

E.,H.  AN.B.  E 

E.,H.  A.N.B.E 

E.,L.  AB.  aE.E 

N.  AN.E.B 

C.8.B.B 

C.S.E.R 

E.,H.AN.R.B 

Padncah  A  E.  B.  B 

Paducah  A  E.  E.  R 

L.,  N.  8.  AN.A.R.E 

L.,  N.  a  AN.A.E.E 

L.,  N.  a  AN.A.E.E 

L.,C.AL.R.E 

C.aE.E 

M.AO.H.  E 

E.,L.AB.aE.E 

CaB-E 

E.,H.AN.E.B 

C.aE.R 

C.8.E.B 

Fen. 

DDucannon  

9sr 
47:t 

EUeston 

eei 

603 

FraakLn 

6e» 

Oethtemaiie 

OUberta  Creek 

456 

\S8 

Oleodale 

778 
621 
&50 
636 

Gravel  8iritch 

894 

Grear  CoafMineB 

1.325 

l.SW 

"538 
645 
532 
991 

OoruSolpbw 

Onthrie 

Do.CrtwwngL.  AM.  B.E 

HadenavUle 

BairaOap 

HatTia 

1,007 

aai 

Do topofbank  on  railroad  termlniiB 

Herat 

335 
MS 
619 

HiSlir!:?*.;:::::::::::::::::::::::::::: 

HopkioBTiUe 

956 
S50 

HoraeCaTo 

HabefB 

ByattoTille 

601 

45S 

1,002 

760 

Jnnotion  

jBDctionCity 

618 
997 

Kiort  Mountain 

1,163 
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BDU..& 


Station. 


Authority. 


Eleyatlon. 


Kinkaid 

Kattawa 

Xia  Grange 

Lancaster 

liawton's  Blnff 

Xiebanon 

Lebanon  Jnnotion 

Leon 

Lewis  Crossing,  tnnnel^  snrface 
Lexington 

D5 

Do Jnnotion 

Liberty 

Litchfield 

Livingston 

Long  Orove 

Loretto 

Louisville 

Do L.  W.  above  falls 

Do Signal  Station 

Lowell 

Ludlow 

Lulbegind 

MoHenry 

McKinney 

MacLeod • 

MoNary  

Madisonville 

Mason 

Maurice 

Meadow  Lawn 

Memphis  Junction 

Mercers 

Mewe 

Millwood 

Mitohellsburgh..... 

Moran's  Summit 

Morehead 

Moreland 

Moscow 

Mount  Guthrie  ••••  •••••••••••  • 

Mount  Savaj^e 

Mount  Sterling 

Mount  Vernon 

Muhlenburgh 

Muldraugh 

Munfordville 

Nazareth 

Nelson  Furnace 

New  Haven 

New  Hope 

Newport 

Nicholasville 

Nolin 

Normal 

North  Fork...... ........... 

Nortonville 

Do.... crossing  E.  A,  P.  B,  B.... 

Norwood 

Oakland 

Old  Deposit 

Olive  Hm 

Olmstead 


!«••        ■••«••         • 


•     ««»•         •••»»• 


C«  O*  A«  £&••  ••••-•  •••••••. 

Paducah  ^  E.  B.  B 

L.«  C*  &L.  B.B .. .. .. .... 

L.|  N.  S*  Af  N.  A.  B.  B .  •  • 

Paducah&.E.B.B 

L.,N.  S.  &N.A.B.B... 

L.,  N.S.&N.A.B.B 

C.d[^O.B.B 

Paducah  &E.B.B 

K^  •  0%  JBmm  Mi  ......  ......  ••  .< 

C  &,  O.  A. B  .... ......  ... 

L.fC.  ^L. B.B ......... 

L.,C.  &L. B.B .......... 

Paducah  ^  E.  B.  B 

L«y  N.  S.  ^  N.  A.  B.  B. .... 

Paducah  &E.B.B 

L.,N.  S.  &N.A.B.B.... 

L.,  N.S.&N.A.B.B 

L.,  N.S.&N.A.B.B.... 

U.  S.  Signal  Office 

L.y  N.  8.  &  N.  A.  B.  B. .... 

^^.  0«  JHr*  ^1p  ......  ......  ...I 

E.| L.  &  B.  S.  B.  B...... .. 

Paducah^  E.B.B 

\^»    0»  JEw«    Dl  a...         .....    .....I 

Jj,f  N.  S.  ^  N.  A.  B.  B . . . . . 

Paducah&E.B.B 

E.}  H.  wN.  B.  B. ......... 

v/«  o.  &•  jn* ......  .......... 

L.y  Ctd&L.B.B. ......... 

L.,  N.  S.  d[^  N.  A.  B.  B 

L.,  N.S.&N.A.B.B 

Paducah  d[^  E.  B.  B 

E.| L.  &.  H.  S. B*  B...... .. 

Paducah  d&  E.  B.  B 

L.,  N.S.&N.A.B.B 

L.,  N.S.^N.A.B.  B.... 
U* &>  O. B. B. ...... ...... 

\^»  O*  Xv«  M\i ....  .»  ....  ....  •< 

M.  &,  O.  B.  B.... ......... 

L.,N.  8.  &  N.  A.  B.  B 

C.  oi^ O.  B.B............. 

C.&O.R.B, 

L.,N.a&N.A.B.B 

Paducah  <&E.  B.B 

L.i  N.  S*  at  N.  A.  B.  B. .... 

L.,  N.S.&N.A.B.B .. 

L.,  N.S.^N.A.B.B 

L.,  N.  S.  &  N.  A.  B.  B 

L.,  N.S.&N.A.B.B 

L.,N.8.&N.A.B.B 

L< I  \j •  oc>  L«  R*  K. ...... ., 

L.,  N.S.&N.A.B.B 

\y*  CE>  \J*  Bt*  Jtv>  ......  ....  .. 

L.y  N>  S>  A  Nt  A.  B.  B. .  • . 

Paducah  &  E.  B.  B 

E.y  H.  ct  N*  B*  B...... ... 

C>  S.  B.  B. ......•••••• .. 

L.,  N.  S.  &N.  A.  B.  B... 
L.,  N.  S.  &N.  A.  B.B... 
C*  &  O.  B.  B. ........••« 


L.y  N.  S.  ^  N.  A.  B.  B 


Feei, 
877 
487 
860 
997 
506 
752 
426 
596 
611 
975 
946 
867 
496 
710 
866 
666 
709 
438 
386 
590 
797 
550 

1,052 
485 

1,023 
606 
478 
435 
939 
506 
420 
531 
522 
843 
654 
967 
962 
712 

1,101 
313 

1.119 
601 
934 

1,111 
570 
738 
568 
691 
432 
442 
486 
523 
960 
658 
539 
932 
492 
410 

1,137 
529 
451 
752 
561 
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StatioiL 


Authority. 


Elevation. 


Olympia 
Orel 


•  ••««« 


Otisville 

U vter  OTeoiK  ■•««•■  •>•••• 
OwensboTongh  Jnnotion 

Padncah 

Paint  Lick 

Parksrille.... 

Patten's  Water  Tank ... 

Pendleton 

Xr enioJK  .... .... .... ....  ■ 

Pine  Grove 

Pine  Hill......  ...•••... 

Pine  Knot 

Pleasant  Valley 

Pleasure  Bid^e  Park 

Point  Bnmaide 

Preston • 

Prewitt 

Princeton 

Pulaski : 

Quarry  Switch. 

Randolph. 

Bed  Hill 

Bichmond 

Do Jnnotion 

Bichwood 

Biley's 

Bineyville 

Bob^tl's  Station  t 

Bookfield 

Bockport,  Green  Biver 

BockyHUl 

Borers  Gap 

Bosine 

Bowlett's 

Bnssellville 

Sadieville 

Saint  Barnard 

Saint  Charles 

Saint  Mary's 

Salt  Lick 

Samuel's 

Sandersville 

Saber's 

Science  Hill 

Soottsbnrgh 

Shepherdsville 

Sheimiin 

Silver  Creek 

Sloan's  Valley 

Smith's  Grove 

Somerset 

Sonora 

South  Covington 

South  Danvule. . ......................... 

South  Fork 

South  Union 

SparU 

Spring  Lick 

DHHlXOZu  ......  ......  .  ......  ......  ....  .... 

Stepstona 

Stevensbntg 

Stithton 


C.  w  O.  B.  B. ...... .... 

L.,  N.  8.  &  N.  A.  B.  B  . 
Paducah  &,  E.  B.  B.... 

L.|  N.  S*  &  N.  A.  B.  B. 
Paducah  &,  E.  B.  B.... 

Paducah  &,  £.  B.  B.... 

L.,  N.  8.  &  N.  A.  B.  B. 
L.y  N.  S.  &  N.  A.  B.  B  . 
\j*  o*  I*.  B.. ••........• 

L.y  C.  &, L.  B.  B. .... .. 

L.,  N.  S.  &N.  A.  B.  B. 

C.&O.B.  B 

L.,  N.S.&N.A.B.B.-. 

V/.  0»  Xa>.  Xv  ......  .-  ...... 

L.,  N.S.&N.A,B.B... 
L.,  N.S.&N.A.B.B... 

\j»  D.  xC*  xC  ........  ...... 

C.  oL  O. B« B  ....... .... 

C. &,  O. B. B...... ..... 

Paducah  &,  £.  B.  B 

C  D. B« B...... ...... .. 

L.,  N.8.&N.A.B.B..- 
L.y  N.  S.  dc^  N.  A.  B.  B.  . . 
L.,  N.S.&N.A.B.B... 
L.,  N.8.&N.A.B.B... 
L.,  N.S.&N.A.B.B... 
C  S.  B.  B.. ...... ...... 

L.,  N.S.&N.A.B.B... 
L.,  N.S.&N.A.B.B..- 
E.yxl.  &,  iS,  B. B...... .. 

L.,  N.8.&N.A.B.B... 

Paducah  &  £.  B.B 

L.,  N.  S.  &  N.  A.  B.  B. 
\j •  H.  JtC.  A....... ...... 

Paducah  &£.  B.B. ... 

L.,  N.  S.  &N.A.B.  B.. 
L.,N.S.&N.A.B.B... 

\j»  i9.  Jtv.  A....  ......  .... 

Paducah  d;  £.  B.  B 

Paducah  &  E.B.B 

L.,N.S.&N.A.B.  B... 
C> &f  O. B. B  .. .... ..... 

L.,N.S.&N.A.B.B... 
C  S.  B.  R. ......  ..... 

L.,N.S.&N.A.B.B... 

\^  ft  Oft  xv«  Xv  •••«*•  ••*•••  •• 

Padncah  d&£.B.B 

L.,N.8.&N.A.B.B.-. 

w.  C/>  Ui>  xw  ......  ......  .. 

L.,N.S.&N.A.B.B... 
O.  o.  xC«  xC.... .......... 

L.,  N.  8.  <&  N.  A.  B.  B. 

Vy •  Oft  mS^*  Xw •««««•  •«•*  •••• 

L.,  N.  8.  &  N.  B.  B 

L.y  C  oc  L. B. B  ....... 

L.,N.8.<&N.A.B.B... 

\j»  C  Dft  15t ......  ....... 

L.,N.S.&N.A.B.B... 
L»«  C.  OL  L.  B.  B ...... . 

Paducah  &  E.  B.  B 

L.,N.S.&N.A.B.B... 

C.^O.B.B 

Paducah  ^b  £.  B.  B 

L.,  N,  S.  dt  N.  A.  B.  B. . . 


Feet, 
751 
410 
528 
662 
495 
484 
792 

1,050 

1,143 
838 
928 
960 
964 

1,428 

1,108 
445 
782 
741 

1,054 
624 

1,135 
461 
435 
749 
924 
842 
939 
912 
806 
390 
566 
485 
594 
928 
597 
608 
532 
872 
488 
509 
731 
656 

.  650 
961 
672 

1,130 
667 
424 
939 
802 
926 
605 
882 
697 
537 
967 
991 
517 
505 
438 
919 
777 
662 
663 
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[BUUL.&. 


Station. 


Strftwb6xiy  ......  ••••••  ......  ••••  •••• ... 

Snlphnr 

TateviUe 

ThompsoD's 

Tibb8 

Tip  Top 

TiBdewater 

Triplett 

Tomer's 

IVgart 

\J ^ vUU  ...........  ......  ........  ....  ..... 

Valley 

Verona 

Vine  Grove 

Walton 

Waynesbiuqi^ 

West  Chatteroi  Junction 

West  Point 

Whippoorwill.. 

White  Oak 

White  Plains 

Whitley ^. 

Whitney 

Williamstown 

Wilmore 

Winchester 

Windom 

Woodbnm 

Woodland 

Worthyille 

Zim 


Authority. 


L.,N.S.&N.A.R.B 

xjtfG*  &  L. £•  A  ..........••• 

^^«  O.  .Af*  JUr  «•.....  ............. 

U.  ot  O*  £•  S...... ....... .... 

day  Jj»  OL  B«  S*  A*  S  .....•«■■• 

L.,N.S.&N.A.B.R 

Padacah  &.  £.  R.  B 

C.  &O.R.R 

L.y  C.  & L* R«  R ....•••..•  .>.> 

\j»  flE>  \J%  X»*  MSt  .......  .......... 

L.,  N.S.  4kN.A.R.R 

L.,N.S.&N.A.R.R 

L*y  C*  At  Li*  R.  R  ............. 

L.,N.S.&N.A.R.R 

C  S. R« R...... .... ...... .... 

C*  S«  R«  R.. ...... ..-•.«...>>• 

C.^bO.R.R 

L.,N.S.&N.A.R.R 

L.,N.S.&N.A.R.R 

C. S.R*  R.. ............ ...••• 

Paducah  &  £.  R.  B 

\J»  Oa  X.*  Xm  ......  ....  ......   ...a 

C.  Da  R«  R......  ••  ......   ...... 

Ca  S.  Ra  R....   ................ 

GaSaRaR 

C.<&OaR.R 

Ca  Sa  Ra   R....  .•..•..•.•••.... 

L.,Na8.&N.A.RaR 

L.,NaSa&N.A.BaB 

Ij.y    Ca    &L.BaB. ..•••-..•••. 
Lay    C.    &>  La  B.B   •...••.....•. 


ElevatioD. 


Fe€i. 
430 
691 
887 

1,U37 
967 
758 
507 
950 
748 
777 
722 
410 
870 
719 
927 

1,230 
533 
410 
537 
971 
477 

1,336 
872 
968 
887 
964 

1,034 
608 
621 
486 
679 
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liOUISIAXA. 


•^mi 


Station. 


Aathodty. 


ElevatioiL 


Alffiers ...•.••........••... 

Baldwin • 

Bayou  8idi.  • • 

Berwick  ...^. ........................ 

Boenf 

Boatte 

BroassardYille 

Carencio, • 

Chatahonla 

Chef  Mentenr 

Des  Allemands 

Franklin 

Grand  Cotean 

Jeannerette...^ 

Lake  Charles 

Morgan  City •-.., 

New  Iberia ^ 

Kew  Orleans 

Do 

Do ^ 

Do Signal  Station 

Opelousae 

Pattersonville 

Port  Eada,  Sonth  Pass,  Signal  Station. 

Baceland 

Bigolete  ...«. 

Shreveport 

Do.. Signal  Station 

Slidell 

Sorrell 

Surel 

Terre  Bonne 

Tigerville 

Yermillionyille 

Washington 

West  Pearl  Birer 


Morgan's  L.  &  T.  B.  B... 
Morgan's  L.  d&  T.  B.  B... 
Morgan's  L.  ^  T.  B.  B... 
Morgan's  L.  &  T.  B.  B... 
Morgan's  L.  &  T.  B.  B... 
Morgan's  L.  &  T.  B.  B... 
Morgan's  L.  d[^  T.  B.  B... 
Morgan's  L.  <&  T.  B.  B... 
Morgan's  L.  &  T.  B.  B... 

N.O.,M.&T.B.B 

Morgan's  L.  d&  T.  B.  B . . . 
Morgan's  L.  <&  T.  B.  B . . . 
Morgan's  L.  d[^  T.  B.  B . . . 
Morgan's  L.  & T.  B.  B... 

Toner 

Morgan's  L.  d;  T.  B.  B... 
Morgan's  L.  ^b  T.  B.  B . . . 
Jackson  A  Gt.  N.  B.  B... 

Pontchartrain  B.  B 

N.  O.,  M.  AT.  B.B 

U.  S.  Signal  Office 

Morgai^s  L.  &  T.  B.  B... 
Morgan's  h.&T.R.  B... 

U.  8.  Signal  Office 

Morgan's  L.  &  T.  B.  B... 
N.  O.,  M.  «&  T.  B.  B  .... 

T.  &P.B.B 

U.  8.  Signal  Office 

N.  O.  &N.E.B.B 

Morgan's  L.  dt  T.  B.  B... 
Morgan's  L.  4k  T.  B.  B... 
Morgan's  L.  &  T.  B.  B . . . 
Morgan's  L.  4b  T.  B.  B ... 
Morgan's  L.  4b  T.  B.  B... 
Morgan's  L.  4b  T.  B.  B... 
N.  0.4bN.E.B.B 


U 

16 

10 

6 

2 

6 

40 

45 

6 

9 

4 

13 

61 

22 

22 

6 

22 

4 

15 

16 

52 

59 

9 

7 

6 

9 

198 

227 

8 

20 

20 

16 

4 

42 

42 

ao 
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MATNII. 


"•i^ 


Station. 


Authority. 


Eleratioii. 


Abraham^  Mount 

Affamentious,  Mount 

AUegnash,  Lake 

Attean,  Lake 

Auburn 

Augusta 

Bancroft 

Bansor -. 

Do. .Thomas  Hill 

Do . .  Exchange  street . . . . 

Do. . Signal  Station 

Barker's  Mountain 

Basin  Mills 

Baskahegan,  Lake 

Belfast,  City  Point 

Bethel 

Bowdoinham 

Brewer 

Brewer  Village 

Brooks 

Brownfield 

Brunswick 

Bryant's  Pond 

Bucksport 

Bucksport  Center 

Bumham 

Conquogomoc  Lake 

Chamberlain  Lake 

Chesuncook,  Lake 

Chiputneticook,  Lake 

Chipatneticook,  Lake,  Grand 

Churchill  Lake 

Clinton 

Costigan 

Cumberland  Junction 

Cumberland *. 

Do 

Curtis  Comer 

Danforth 

Danville  Juno 

Denning's  Lake 

East  Baldwin  Station 

East  Concord 

East  Livermore 

Eastport,  Signal  Station 

Eaton 

Empire  Boad 

Enfield 

Falmouth 

Fish  River  Lake 

Forest 

Freeport 

Fryebargb  Station 

Oardiner 

Gilead 

Gray 

Great  Works 

Green 

Greenbush 


Geol.  Survey  of  Maine 

Toner , 

Water-power  of  Maine ....... 

Water-power  of  Maine ....... 

Me.  Cent.  E.  E 

Me.  Cent.  K.  R 

European  &N.  A.R.R 

Me.CentR.R 

U.S.  C.  &G.  S 

European  &,  N.  A.  R.  R 

U.  S.  Signal  Office 

Toner 

European  Sc  N.  A.  R.  R 

Water-power  of  Maine 

Me.  Cent.  R.  R....  .••... .... 

Grand  Trunk  R.  R 

Me.  Cent.  R.  R 

Bucksport  &  Bangor  R.  R... 
Bucksport  &  Bangor  R.  R... 
Me.  Oent.  xC.  r(...«  ..•.....•. 

Port.  &0^en.  R.  R 

ju.e.  Vyenti.  xC.  xC> •-...•••...•• 

Graud  Trunk  R.  R 

Bucksport  and  Bangor  R.  B. . 
Bucksport  and  Bangor  R.  R.. 

Me.  Cent.  R.  R 

Water-power  of  Maine 

Water-power  of  Maine 

Water-power  of  Maine 

Water  power  of  Maine 

Water-iK)wer  of  Maine 

Water-power  of  Maine 

Me.  Cent.  R.  R 

European  &  N.  A.  R.  R 

Me.Cent.R.R 

Me.Cent.R.R 

Grand  Trunk  R.  R 

Me.  Cent.  R.  R 

European  &  N.  A.  R.  R...... 

Grand  Trunk  R.  R 

Toner  

Port.  &Ogden.  R.  R 

Port.  &Ogden.  R.  R 

Me.  Cent.  R.  R 

U.  S.  Signal  Office 

European  &>  N.  A.  R.  R...... 

Grand  Trunk  R.  R 

European  &  N.  A.  R.  R...... 

Grand  Trunk  R.  R 

Water-poVer  of  Maine 

European  &  N.  A.  R.  R 

Me.  Cent.  R.  R ^ 

Port.  &Ogden.  R.  R 

Me.  Cent.  R.  R 

Grand  Trunk  R.  R 

Me.  Cent.  R.  R 

European  &  N.  A.  R.  R 

Me.  Cent.  R.  R 

European  &  N.  A.  R.  R 


Feet. 

.%388 

673 

950 

1,094 

184 

48 
333 

13 
242 

11 

20 
2,551 

56 
400 

29 
640 

10 

34 

24 
376 
396 

64 

706 

5 

99 
157 
930 
926 
900 
382 
449 
914 
133 
111 

59 

56 

88 
331 
379 
200 

88 
312 
881 
327 

61 
406 
278 
190 

49 
660 
435 
127 
420 

23 
711 
106 

85 
297 
124 
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BtatioiL 


Hallowell 

Harwood's  Boad 

Howard 

Katahdin,  Moant 

KendaU's  Milla 

Eiogman 

Lambert  Lake 

Leeds  Centre 

Leeds  Croesmg... •••... 

Leeds  Depot 

Lewiston 

Lincoln 

Lincoln  Centre 

Locke's  Mills 

Long  Lake 

Long  Pond 

Lnnenbnrgh 

Mattagamon 

Mattawamkeag 

Mattinicus  West  Light 

Mechanic  Falls 

Miles' Pond 

Milford 

Milinoqnet,  Lake 

Monmouth 

Moosehead  Lake 

Mooeetocmagnntio  Lake 

Mount  Desert 

New  Gloucester 

Newport 

North  Leeds 

North  Yarmouth 

Oak  Hill 

Olamon 

Oldtown 

Orono 

Orrington 

OwPs  Head  Light 

Oxford 

Pamedumoook  Lake 

Paris 

Paasadumkeag 

Pawnal 

Pigeon  HiU 

Pittsfield 

Pleasant,  Mount 

Pomgocwahem  Lake 

Portage  Lake 

Portland 

Do 

Do 

Do..oopper  bolt  at  O.  T.  R.  R.  freight 
house 

Do..BiownhallHill 

Do..B.  R.  wharf 

Do.. Signal  Station 

Pownal 

Prince  Regent's  Bedoubt 

Ragged  Mountain 

RangelejLake , 

Richaidsop,  Lake 

Richmond , 

Riehrille  Btation  (Standiah) 


Authority. 


Me.  Cent.  R^  R 

Me.  Cent.  R.  R 

U.S.  C.  AG.  S 

Eastman « 

J&e.  f^ent.  a.  a  •...•■ ..  ■..••• 

European  &  N.  A.  R.  R 

European  A  N.  A.  R.  R 

Me.  Cent.  R.  R 

Me.  Cent.  R.  R 

Me.  Cent.  R.  R 

Me.  Cent.  R.  R 

European  A  N.  A.  R.  R 

European  &  N.  A.  R.  R 

Grand  Trunk  R.  R 

Water-power  of  Maine 

Water-power  of  Maine 

Port.  &>  Ogden.  R.  R 

Water-power  of  Maioo 

European  ds  N.  A.  R.  R 

U.  S.  C.  &G.  8 

Grand  Trunk  R.  R 

Port.  &>  Ogden.  R.  R 

European  &  N.  A.  R.  R 

Water-power  of  Maine 

Me.  Cent.  R.  R 

Water-power  of  Maine 

Water-power  of  Maine 

U.  8.  C.&G.  8 

Me.  Cent.  R.  R  ........ ...... 

Me.  Cent.  R.  R 

Me.  Cent.  R.  R 

Grand  Trunk  R.  R 

Me.  Cent.  B.  R 

European  &  N.  A.  R.  R 

European  ^  N.  A.  R.  R 

European  d^N.  A.  R.  R 

Bucksport  Sc  Bangor  R.  R  . . . 

U.  8.  C.  AG.  8 

Grand  Trunk  R.  R 

Water-power  of  Maine 

Grand  Trunk  R.  R 

European  d&  N.  A.  R.  R 

Grand  Trunk  R.  R 

U.S.  C.  &G.  8 

Me.  Cent.  R.  R 

Guyot 

Water-power  of  Maine 

Water-power  of  Maine 

Me.  Cent.  R.  R 

Grand  Trunk  R.  R 

Portland  &  Roch  R.  R 


Elevation. 


Port.  &  Ogden.  R.  R.... 

U.  8.  C.  &G.  8 

U.  8.  C.  &G.  8 

U.  8.  Signal  OflSce 

Grand  Trunk  R.  B 

U.  8.  C.  &G.  8 

U.  8.  C.  &G.  8 

Water-power  of  Maine 
Water-power  of  Maine 

Me.  Cent.  B.  B 

Port.  A  Ogden,  B.  B  .. 


Feet 

54 

17 

269 

5,200 

122 

325 

417 

285 

271 

266 

200 

205 

167 

718 

6oa 

1,094 

850 

850 

205 

37 

298 

1,026 

114 

509 

266 

1,023 

1,486 

1,527 

113 

209 

280 

100 

125 

121 

88 

71 

146 

85 

331 

500 

483 

131 

143 

315 

210 

2,021 

914 

625 

13 

15 

19 

16 

176 

4 

45 

143 

197 

1,301 

1,511 

l,45d 

77 

315 
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tBDLL.& 


Statioii. 


Eipogenosy  Lake 
SouoodioLake .. 


SebM^o,  Lake 

Do Station  (Standiah) 

Do (water  aurflBMe) 

Sebattis  Mountaiii 

SebecLake 

SoQth  Gardiner 

South  Orrington 

South  Paria 

South  Winn 

Square-and-Cro8B  Lake 

Squawpan  Lake 

Standiah  Plains  (natural  aurflBMe} 

Steep  Falls  Station  (Standish) 

Strickland's  Ferry 

Tenant's  Harbor  Light 

Thomdyke 

Tomat 

Topsham 

UmbagogLake 

Unity 

Vanoeborough 

Yeazie 

Walnut  Hill 

Waterville 

Webster 

West  Baldwin  Station 

West  Bethel 

Westbrook 

Do Station,  crossing  Port.  &  Boch. 

R*  A  ........................ 

West  Falmouth 

West  Paris 

White  Head  Light 

White  Rock  Station  (Gorham) 

Wilderness 

Windham  Station  (south) , 

Winn 

Winthrop , 

Woodford's 

Wood  Lake 

Wytopitlook 

Yarmouth , 

Do 

Do.. .Junction 


Authori^. 

Elevation. 

Water-power  of  Maine 

Water-power  of  Maine 

Water-power  of  Maine 

Port.  &  Ogden.  R.  R 

Port.  &  Ogden.  R.  R 

U.  S.  C.  AG.  S 

Feet. 
878 
300 
247 
274 
263 
801 

Water-power  of  Maine 

Me.  Cent.  R.R 

375 
25 

Bucksport  &  Bangor  R.  R.. .. 
Grand  Trunk  R.  K 

34 
389 

European  &  N.  A.  R.  R 

Water-power  of  Maine 

Water-power  of  Maine 

Port.  &  Oeden.  R.  R 

194 
587 
580 
299 

Port.  &  Ogden.  R.  R 

Me.  Cent.  K.  R..«.. 

U.  S.  C.  &G.  S 

305 

305 

44 

Ale.  Cent.  Rt  K  .-r.... .... .... 

267 

European  ds  N.  A.  R.  R 

Me.  Cent.  R.  R  .^r^.....  ....«* 

375 
43 

Water-power  of  Maine 

Me.  Cent.  R.  R 

1,256 
223 

European  dt  N.  A.  R  R 

European  &  N.  A.  R.  R 

Mft.   l;ATlii.   K.  R 

394 
110 
180 

Me.  Cent.  R.  R 

117 

European  &.  N.  A.  R.  R 

Port.  &  Ogden.  R.  R 

Grand  Trunk  R.  R 

66 
364 
675 

.AAAa       V^6Q.1j»      J^m      .M%    •    ...»»*    m    mmmmmm 

101 

Port.  &  Ogden.  R.  R 

Ale.  Cent.  R.  R  ....  >...•> .... 

19 
43 

Grand  Trunk  R.  R 

483 

U.  S.  C.  &G.  S 

44 

Port.  &  Ogden.  R.  R 

European  &,  N.  A.  R.  R 

Port,  ^b  Ogden.  R.  R 

European  &  N.  A.  R.  R 

Me.  Cent.  R.  R 

213 
467 
131 
201 
220 

nra A.  ( /enij>  ■£•  Mu  _...__...___._ 

61 

Water-power  of  Maine 

European  &  N.  A.  R.  R 

Me.  Cent.  R.  R 

1,094 

343 

88 

Grand  Trunk  R.  R 

94 

Grand  Trunk  R.  R 

88 

(262) 


MARYI.AND. 


Station. 


Aberdeen 

Airey's 

Agricultoral  College 

Aiesia 

Altamont 

Annapolis,  B.M.(a) 

Do....B.M.(d) 

Do B.  M.,  chnrc^  od  West  street 

Antietam  Creek 

Ark  Haven 

Arliueton 

ATODuale 

Bachniaa  Yal.  Grove 

Bald  Friar 

Baltimore 

Do...  Can  ton  wharf 

Do . .  .east  facade  of  tunnel 

Do . .  .l^ennsylvania  avenue 

Do...LaFayette  avenue 

Do. .  .Calverton  road 

Do..  .Frederick  road 

Do. .  .Mount  Clare  Station 

Do. .  -President  street  depot 

Do...  Signal  Station 

Bamesville 

Bartbolows 

Bayview  Junction,  Union  Railroad 

Beelers  Summit 

Benninff's  ...^ 

Bladen^urg,  meeting  house 

Bloomingrton — B.  M.  on  top  step  Dorthwest 
corner  B.  &  O.  Railroad  bridge  over  Po- 
tomac River  

Blue  Ridge  Summit 

Bowie 

Boyds 

Breathedsville..^ 

Brownsville 

Cambridge,  hi^h  water  at 

Do railroad  grade 

Carrollton 

Charlestown 

Chase's 

Chewsville 

Claggetts 

Crislield 

Cumberland 


Authority. 


P.W.&B.R.R... 

D.  &D.R.R 

U.  S.  C.&G.  S 

B.  &,  xi.  R.  R. ...... 

B.&O.R.R 

U.«.C.&G.S 

U.S.C.&G.S 

U.S.C.&G.8 

W.Md.R.R 

C.&P.D  R.R 

W.Md.R.R 

W.Md.R.R 

B.  <&  H.  R.  R  . . . 
C.&P.D.R.R  ... 

B.&O.R.R 

W.Md.R.R 

B.&P.R.R 

B.&P.R.R 

B.&P.R.R 

B.  <&  P.  R.  R 

B.&P.R.R 

B.  &,  P.  R.  R  ...... 

P.W.&B.R.R... 
U.S.  Signal  Office. 
B.  <&■  O.  R.  R  ...... 

B.&O.R.R 

P.W.&B.R.R... 
B.  &  O.  R.  R  ...... 

B.&P.R.R 

U.S.C.&G.S  .... 


•  ■  «  «  I 


'  •  •••••• 


I    •      •■««•! 


Do. 
Do. 
Do, 


Elevation. 


Do B.  M.  on  coping  stone  of  feed- 
lock  west  terminus  of  Chesa- 
peake and  Ohio  Canal 

•    Do Basin  Chesapeake  and  Ohio 

Canal 

Dickerson's 

Double  Pike  Creek 

Eakil'sMill 


U.S.C.&G.S  . 
W.Md.R.R... 
B.  &  P.  R.  R  .. . 

B.&O.R.R 

B.&O.R.R 

B.&O.R.R 

D.  &  D.  R.  R  .... .... . 

D.  &  D.  R.  R.. ....... 

W.Md.R.R 

P.W.&B.R.R 

P.  W.  &B.  R.  R  ...... 

W.Md.R.R 

B.&O.R.R 

AIj*  0«  XVa  XV  ••«••«••    •••■ 

Cumberland  &  Pennsylvania 

R.R 

Cumberland  Turnpike 

Penna.  R.  R 

B.&O.R.R... 


•  ••«•< 


>  «  •  •  • 


U.S.C.&G.S 

C.  &  O.  Canal 
C.  &  O.  Canal 
W.  Md.  R.  R  . . 
B.&O.R.R  .. 


Feet, 

758 

74 

258 

702 

2,620 

4 

4 

43 

460 

80 

420 

540 

741 

78 

24 

20 

67 

131 

164 

133 

154 

es 

9 

45 

500 

463 

36 

678 

35 

51 


1,008 

1,373 

149 

418 

472 

535 

57 

62 

550 

39 

20 

575 

619 

3 

639 
635 
642 
639 


624 

609 
357 
300 
412 


Bull.  5 9 


(263) 
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IUULL.&. 


Station. 


East  Federalsburgb 

East  New  Market 

Edgewood 

Elkton 

EUerslie 

Emory  Grove  StatioD,  Junction  Western 
Maryland  Railroad 

Fairview 

Frederick 

Do 

Do...  Junction 

Freelands , 

Frostburgb , 

Do 


Authority. 


Gaithersburgh 

Galt^s 

Georgetown 

Germantown 

Glendale 

Glen  Falls 

.  Glen  Morris 

Glyndon 

Gracebani 

Green  Mount 

Greenwood 

Grimes 

Gunpowder  Bridge 
Hagerstown 

Do 

Do 


D.  &,  D.  R.  R . . . . . 
D.  <&  D.  R.  R . . . . . 
P.W.4&B.R.R.. 
P.W.&B.R.R.. 
B.  &>  O.  R.  R . . . . .. 


B.&H.R.R 

Pa.R.R. 

Dm   flC>   %/«   A*   mi    m    ••»•••    ••••*•     ••• 

Jk^  •  \^  •  JLV«  X>w  ••••  •««*••  *••««•   ••« 

Cumberland  Turnpike 

Cumberland  &  Pennsylvania 

R.R  

B.&O.R.R 

Pa.  R.R 

Pa.R.R 

B.&O.R.R 


B.&P.R.R 

W.Md.R.R 

W.Md.R.R 

\V.Md.R.R 

W.Md.R.R 

B.  &,  H.  R.  R 

W.Md.R.R 

Sbenandoab  Vallev  R.  R 

P.W.&B.R.R 

Sbenandoab  Valley  R.  R 

W.Md.R.R 

Cumberland  Valley  R.  R. 
B.&O.R.R 


Do 

Do Junction B.  &  O.  R.  R  . . 

Do B.  M.  on  water  table  of  C.  H. 

comer  Washington  and  Jon- 
athan streets '  U.S.C.&G.S 

Hampstead B.  &  H.  R.  R.. 

Hancock,  B.  M.  on  coping  stono  of  lock  53, 
Chesapeake  and  Ohio   Canal 

aqueduct U.S.C.&G.S 

Do...B.  M.  on  coping  stone   middle  j 
north   side    Coesapeake    and 

Ohio  Canal  aqueduct 

Harmans 

Harmouy  Grove 

Havre  de  Grace 

Ilowardsville 

Hurloek's 

Junction 

Keedysville 1  B.  &  O.  R.  R 

Knowles I  B.  &  O.  R.  R 

Ladiesburgh 

Lanham's 

Linkwood 

Linsted 

Linwood 

Louaconing 


U.  S  C.  &  G.  S 
B.&P.R.R.. 

Pa.  R.R 

Pa.  R.  R 

W.  Md.  R.  R  . 
D.  &  D.  R.  R. 
W.  Md.  R.  R  . 


Elevation. 


Pa.  R.  R 

B.  &  P.  R.R 

U.S.  C.  &G.  S 

W.  Md.  R.  R 

Cnnibi  rlaud  &  Pennsylvania 

R.  R : 

W.  Md.  R.  R 


Loys 

Magnolia ,  P.  W.  &  B.  R.  R 

Marriott U.S.  C.  &G.S 

Martinsburg,  Junction  with  B.  &  O.  R.  R  ..  Cumberland  Valley  R.  R 

Maryland  Heights U.S.  C.  &  G.  S 

Mechauicstown W.  Md.  R.  R 


Fett. 
71 
99 
30 
28 
729 

6.12 
676 
2<^ 
415 
264 
596 
l,e90 

1,920 
516 
486 
290 
422 
150 
375 
580 
600 
400 
820 
425 
383 
978 
566 
520 
572 
527 
249 


552 

880 


474 


421 
126 
310 

16 
455 
104 
460 
393 
296 
464 
143 

78 
15b 
390 

1,560 

:ioo 

28 

249 

634 

1,456 

520 


(251) 


OAlOnRT.l 


MABTLAND. 


131 


Station. 


Middleburgh.... 
Monocacy  River, 

Mount  Airy 

Mount  Hope 

Moaut  Savage  ., 


Do Jonction 

Do Station 

Mount  Vernon 

New  Midway 

New  Windsor 

North  East 

Oakland 

Oakland 

Odenton 

Do..(A.&£.R.R} 

Owing's  Mills 

Parktou 

Patapsco 

Patuxent 

Do 

Pen  Mar 

Perrymansville 

Perry  ville,  Port  Deposit  Br.  K.  £ 
Piedmont 


Pikesville 

Point  of  Rocks  Junction  with  main  line  B. 

&O.R.R 

Port  Deposit 

Potomac  Bridge 

Princess  Anne 

Relay  Station 

Rohrersville , 

Hitter's 

Rockville , 

Rocky  Ridge 

Sahillasville 

Saint  James 

Salisbury 

Seabrook 

Severn 

SharpsbuTj^h 

Silver  Sprmg 

Smithsburgn 

Soper 

Spri  ngiield 

Stabler 

Stinimer's  Run 

Stoney  Run , 

Sogar-Loaf  Mountain < 

Susquehanna,  Susquehanna  River 

Sykesville 

Taneytown 

Tannery 

Taylor 

Terra  Cotta 

Timber  Qrove 

Ttmonium 

Tnsearawa 

Union  Bridge 

Washington  Jonetioii 

Webb 

Westminster 


Authority. 


W.  Md.  R.  R 

W.  Md.  R.  R 

B.  &U.  R.R 

W.  Md.  R.  R 

Cumberland  &,  Pennsylvania 

R  R .TT 

B.^bO.  R.  R 

D»  OC"  \J»  XL*  Xw  •••«••  ••••••  «•• 

Pa.  R.R 

W.  Md.  R.  R 

P.  W.  &,  B.  R.  R...... ...... 

B.  &0.  R.  R 

W.  Md.  R.R 

U.  S.  C.&G.  S 

^^m     QJU    X^«     ^\0»     Mt    •«••    ••••••    ••••• 

W.  Md.  R.  R 

W.  Md.  R.  R 1. 

U.  S.C.&O.S 

B.  &P.  R.  R 

W.  Md.  R.  R 

P.  W.  &B.  R.  R 

P.  W.  &  B. R.  R. ........... 

Cumberland  Sc  Pennsylvania 

R.R 

W.  Md.  R.R 


B.  <&0.  R.  R 

C.  &  P.  D.  R.  R 

Cumberland  Valley  R.  R. 
£.  o.  R.  R. ....... ....... 

B.  &  O.  R.  R 

B.  &0.  R.  R 

Pa.  R.  R 

B.  &  O.  R.  R 

W.  Md.  R.R 

W.  Md.  R.R 

Shenandoah  Valley  R.  R. 

K.  S.  R.  R .........< 

B.  <feP.  R.  R 

B.&F.  R.  R 

Shcuandoah  Valley  R.  R 

B.&O.  R.  R 

W.  Md.  R.  R 

U.S.  C.  &G.  S 

B.&P.  R.  R 

U.  S.  C.&G.  S 

P.  W.  &,  B.  R.  R......... 

B.  &P.  R.  R 

U.  S.  C.  &G.  S 

P.  W.  &B.  R.R 

B.  &O.R.R 

Pa.  R.  R 

W.  Md.  R.  R 

U.  S.  C.  &0.  S 

Mj»  Ol>  \J»  aV.  Xv  .......•••»*. 

W.  Md.  R.  R 

N.  C.R.R 

B.  &0.  R.  R 

W.Md.R.R 

B.  &0.R.  R 

U.S.C.&G.S 

W.Md.R.R 


Elevation. 


Fett 
415 
280 
813 
440 

1,206 

687 

703 

131 

458 

440 

43 

2,371 

380 

164 

160 

480 

420 

360 

84 

85 

1,200 

42 

21 

928 
435 

229 

9 

376 

14 

66 
591 
309 
421 
370 
1,120 
467 

26 
159 
166 
445 
336 
750 
469 
167 
571 
24.50 

61 
1,281 

16 
410 
493 
610 

95 
168 
550 
381 
224 
350 
229 
236 
700 


(255) 
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[BULL.  5. 


Station. 


Authority. 


■Elevation. 


B.  &  O.  R.  B, 
D.  &D.  R.£. 
W.  Md.  R.  R  . 


Weverton 

Williamsbnrgh 

Wiiliamsport 

Do B.  M.  on  top  of  stone  of  west  side 

aqnednct  C.  &.  O.  Canal 

Wilsons ;  B.&P.R.R 

Winans j  B.&P.R.R 

Woodensbnrgh ,  B.&H.R.R 

Woodsborongh |  Pa.  R.  R  ..- 


U.  8.  C.  &  G.  8. 


Ftet, 

249 

95 

305 

358 

60 

29 

70:< 

400 


(256) 


MASS  A  CHU8ETTS. 


Station. 


Acton,   junction    with    Framingham    &. 

Lowell  R.B 

Allston 

Amherst 

Do 

ABhbnmhain 

Do Summit 

Ashland 

Athol,  junction  with  Yt.  &,  Mass.  R.  R 

Attleborongh 

Aubumdale 

Ayer  Junction 

Bald  Peak 

Baldwinsville 

Do 

Bandville 

Banl  well 

Barnstable 

Barre  Plains 

Barrett's  Junction,  crossing  N.,L.  &  N.R.  R. 

Becket 

Belchertown 

Belmont 

Bemardstown 

Billerica 

Blackstbne 

BondviUe 

Boston,  B.  (Sc  M.  R.  R.  station 

Do. sidewalk  in  £:ont  of  B.  &,  M.  R.  R. 
station 

Do. .  Mass.  Cent.  R.  R.  station 

Dc.FitchburgB.R.  station 

Do. sidewalk  in  front  of  Fitchburg  R. 
R.  station 

Do..B.&P,R.R.  station 

Do. sidewalk  in  front  of  B.  &,  P.  R.  R. 
station 

Do..B. &  A. R.  R. station 

Do. .  sidewalk  in  front  of  B.  &  A.  R.  R. 
station 

Do . .  B.  &  L.  R.  R.  station 

Do. .  sidewalk  in  front  of  B.  &,  L.  R.  R. 
station 

Do. Signal  Station 

Boylston 

Braggsyille 

Brighton 

Brookfield 

Brookline 

Do...  Junction ^ 

Brooks'  Farm 

Canton  Junction 

Charlton 

Chester 

Chioopee..... 

Clarendon  Hills .' 

Clinton 

Coldbrook 

College  HiU 

Coneord 

CotdaTiDe 

Cottage  FAnn 

Daltoa 


Authority. 


N.,A.&B.R.R 

Boston  &  Albany  R.  R 

N.  L.  N.R.R  

Mass.  Cent,  R.  R 

Yt.  &>  Mass.  R.  R 

Cheshire  R.R 

Boston  &.  Albany  R.  R 

Spring. ,  Atbol  &>  Northern  R.R 

Bost.  St  Prov.  R.  R 

Boston  &,  Albany  R.  R 

Worcester  &,  Nashua  R.  R . . . 

Gnyot 

Boston  «&  Albany  R.  R 

Fitchburg  R.R 

Mass.  Cent.  R.  R 

N.  H.  &  Northampton  R.  R  . 

Cape  Cod  R.R 

Boston  &>  Albany  R.  R 

Spring. ,  Athol  &  Northern  R.R 

Bost.  &,  Albany  R.  R 

Mass.  Cent.  R.  R 

Mass.  Cent.  R.  R 

Conn.  River  R.  R 

Boston  «&  Albany  R.  R    

Prov.  &  Worces.  R.  R 

Spring.,  Athol  &  Northern  R.R 
Boston  &,  Maine  R.R 


City  Engineer.. 
Mass.  Cent.  R.  R 
Fitchburg  R.  R . 


City  Engineer.... 
Bost.  ^k  Prov.  R.  R 


City  Engineer 

Boston  <&  Albany  R.  R 


City  Engineer 

Boston  &  Lowell  R.  R 


City  Engineer 

U.  S.  Signal  Office 

Bo8t.&  Prov.U.R 

Boston  &  Albany  R.  R 

Boston  «&  Albany  R.  R 

Boston  «&  Albany  R.  R 

Boston  &  Albany  R.  R.. . . 

Boston  &>  Albany  R.  R 

Boston  &>  Lowell  R.  R 

Bost.  <&  Prov.  R.  R 

Boston  &  Albany  R.  R 

Boston  &>  Albany  R.  R 

Conn.  River  R.  R.. 

Bost.  &  Prov.  R.  R 

Worcester  &  Nashua  R.  R 
Boston  &.  Albany  R.  R. ... 
Boston  &.  Lowell  R.  R. ... 

Fitchburg  R.R 

Boston  &.  Albany  R.  R . . . . 

Boston  &  Albany  R.  R 

Boston  (Sc  Albany  R.  R. ... 


Elevation. 


FteU 

44 

24 

258 

235 

1,106 

1,084 

184 

546 

129 

63 

230 

2,624 

901 

891 

405 

238 

57 

588 

329 

1,207 

460 

73 

359 

110 

197 

350 

14 

8 
10 
11 

6 
6 

7 
10 

7 
12 

6 
142 

31 
243 

24 
606 

15 
9 

30 
101 
888 
595 

79 

50 
309 
672 

31 

135 

248 

9 

1,196 


(257) 
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(BULL.& 


Station. 


Deerfield 

Dennyville 

DodeeviUe 

DorcbeBter  Heights 

Douglass  Sammit 

Danstable,  road  to  Dunstable  Station 

Do....WaUHiU 

Dwigbt's 

Eagle  MUls 

East  Brookfield 

East  Douglas 

East  Foxborougb 

Eastbam 

Eastbampton 

EastHolUston 

East  Junction 

East  Mountain  (copper  bolt) 

Do (soutn  peak) 

East  Wobiim 

Enfield  

Fanenil 

Famnm's 

Fitcbburgb 

Florence 

Forest  Hills 

Foxborougb 

Framingbain  Center 

Franklin 

Fremont  or  N.  Warebam 

Gardner 

Gilbertville 

Grafton 

Grantville 

Greenfield 

Green  Lodge 

Green  wicb 

Greenwich  Village 

Grevlock 

Do 


Groton , 

Do. Cow  Pond  Brook 

Groton  Junction 

Do 

Hadley 

Harvard > 

Hatfield 

Haverhill 

Haydensville 

Heath 

Hinsdale 

Holden 

Holliston 

Holyoke 

Holjoke,  Mount 

Hoosac,  Mount 

Do east  summit  over  tunnel . 

Hoosac  Tunnel,  east  portal 

Do central  shaft 

Do west  portal 

Hudson 

Huutington 

Hyannis 

Hyde  Park 

Indian  Orchard 


Authority. 


Conn.  River  R.  R 

Mass.  Cent.  R.  R 

Host.  &  Prov.  R.  R 

U.S.  C.  «fcG.  8 

Boston  &N.  Y.  R.  R 

1^ •  I  «L«  ol*  ^y*  Xir«  ^\0 ■««•«•  •••••• 

£%  •  f  aX*  Ou  jy»  X««  M^  •  •«••••  •«•«• 

Mass.  Cent.  R.  R 

Mass.  Cent.  R.  R 

Boston  &  Albany  R.  R 

Boston  &N.  Y.  R.  R 

Bost.  &  Prov.  R.  R 

Cape  Cod  R.  R 

N.  H.  &.  Northampton  R.  R. 

Boston  Sc  Albany  R.  R 

Bost.  &  Prov.  R.  R 

Appalachian  Club *... 

Appalachian  Club 

Boston,  Lowell  &,  Nashua  R.  R 
Spring.,  Athol  d^  Northern  R.R 

Boston  &  Albany  R.  R. . 

Prov.  &  Worces.  R.  R 

Fitcbburjr  R.  R 

N.  H.  &  Northampton  R.  R. 

Bost.  &  Prov.  R.  R 

Framin^ham  &  Mansfield  R.  R 
Bost.,Clinton  &  Fitchburg  R.R 

Boston  &  N.  Y.  R.  R 

Cape  Cod  R.  R 

Fitchburg  R.  R 

Boston  &  Albany  R.  R 

Boston  &  Albany  R.  R 

Boston  &  Albanv  R.  R 

V.,M.,T.  &  G.  R.  R 

Bost.  &  Prov.  R.  R 

Spring.,  Athol  &  Northern  R.R 
Spring. ,  Athol  &  Northern  R.R 
Appalachian  Club 


Elevation. 


Worcester  &  Nashua  R.  R  . .. 

N., A.  o&  B.  R.  K 

Worcester  &  Nashua  R.  R 

Fitchburg  K.R 

Mass.  Cent.  R.  R 

Worcester  «&  Nashua R.  R.... 

Conn.  Kiver  U.  R 

Boston  &,  Maine  R.  R 

N.  H.  &  Northampton  R.  R.. 

Bost.  &  Prov.  R.  R 

Boston  &  Albany  R.  R 

Mass.  Cent.  R.  R 

BoHtou  &  Albany  R.  R 

Conn.  River  R.^R 

Toner 

Toner 

V.,M.,T.  «fcG  R.  R.  R 

Troy  &  Greenfield  R.  R. 

TroV  &  Greenfield  R.  R 

Trov  &  Gret-ufield  R.  R 

Mass.  Cent.  R.  R  ..  

Boston  &,  Albany  R.  R 

Cape  Cod  R.  R 

Bost.  ^kProv.  R.  R 

Boston  &,  Albany  R.  R 


FeeU 
221 
6*i5 
114 
140 
630 

51 

86 
245 
555, 
621 
517 
211 

18 

169 

169 

106 

2,276 

1,917 

33 
415 

24 
264 
430 
273 

36 
284 
188 
292 

60 
1,009 
546 
368 
140 
181 

54 

455 

484 

3,5.'}5 

3,505 

303 

82 
230 
234 
122 
288 
148 

3:^ 
432 

25 

1,431 

758 

191 

94 

1,120 

2,510 

2,269 

759 

819 

769 

221 

srj 

25 

51 

241 


(268) 
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Station. 


Jamaica  Plain 

Jainesville 

Lake  Crossing ^ 

Lancaster 

Lawrence 

Leeds 

Leominster : 

Lincoln 

Littleton 

Lowell 

Do. Middlesex  street 

Lowell  Junction 

Lowell  Rock  Cut 

Ladlow 

Lunenbnr^h 

Macee 

Mansfield 

Do.,  .junction  with  Bost.  &  Prov.  R.  R 

Marlborough 

Melrose 

Mitcairs 

M  iddleborough 

Middlefield 

Mid  lield  Centre 

Midfield  Junction 

Milford 

MUIbnry 

Miller's  FaUs 

Millville 

Montague  Depot 

Monninent 

Mystic 

Nantasket 

Do...  Tower's  Tavern 

Nantucket  Cliff,  Nantucket 

Katick s. 

Newburyport 

New  Salem 

Newton •. 

Newtonville 

North  Adams 

Northampton 

North  Ashbumham 

North  Billerica 

Nor  til  borough. 

Northbridge 

North  Dana 

North  Kastham 

North  Hatfield 

North  Wilbraham 

North  Wrentbam 

Oakdale 

Old  Furnace 

Do 

Orleans 

Palmer 

Pcpperill 

Pittgfield 

Pratt's  Junction 


Quinsiffamond  Lake, 

Readville 

Rice's  Croesing 

Biebmond 


Authority. 


Bost.  &  Prov.  R.  R 

Boston  &,  Albany  R.  R 

Boston  &  Albany  R.  R 

Worcester  &  Nashua  R.  R... 
Manch.  &  Lawrence  R.R  ... 
N.  H.  &  Norihampton  R.  R. . 

FitchburgR.  R 

FitchburgR.  R 

FitchburgR.  R 

Bost.,  Lowell  &  Kashua  R.  R 

Boston  &  Lowell  R.  R 

Ix»well  &  Andover  R.  R 

Boston  &  Lowell  R.  R 

Spring. ,  Athol  &  North'n  R.  R 

Fit^-hburgR.  R 

Lowell  &  Andover  R.  R 

Bost.  ^kProv.  R.R , 

Framingham  &  Mansfi'd  R.  R. 
Bost., Clinton  &  Fitch.  R.  R.. 

Boston  &  Maine  R.  R 

Boston  &  Albany  R.  R 

Cape  Cod  R.R..' 

Boston  &  Albany  R.  R 

Framingham  &  Mansfi'd  R.  R. 
Framingbam  &,  Mansti'd  R.  R. 

Boston  &,  Albany  R.  R. 

Boston  &  Albany  R.  R 

JN .  L.  ^ .  IV.  rC... ........ ...... 

Prov.  &  WorccH.  R.  R 

V.,M.,T.&G.R.R 

Capo  Cod  R.R 

Boston  &  Lowell  R.  R 

U.S.C.&G.8 

U.S.C.ifeG.S 

U.S.C.&G.S 

Boston  &  Albany  R.  R 

U.S.C.&O.S 

Spring.,  Athol  &  North'n  R.  R. 

Boston  &  Al btniy  K.  R 

Boston  &  AlbanvR.  R 

Troy  &  Greeuti<»'l<l  R.  R 

Conn.  Ri vor  R.  R 

Cheshire  R.R 

B.  «&  L.  R.  R , 

Bo.Ht.,  Clinton  &  Fitch.  R.R. . 

Prov.  <fe  Worccs.  R.  R , 

Spring. ,  Athol  &  North'n  R.  R 

Cape  Cod  R.  R , 

Conn.  River  R.  R 

Boston  &  Albany  R.  R 

Boston  &  N.  Y.  R.  R 

Worcester  &  Nashua  R.  R  . . . 

Mass.  Cent.  R.  R 

Boston  &  Albanv  R.  R 

Cape  Cod  R.  R 

Boston  &  Albany  R.  R 

Worcester  &  Nashua  R.R 

Bos  on  &  Albany  R.  R 

Boston,  Clinton  &  Fitchburg 
R.  R. 

Toner  

Bost.  &  Prov.  R.  R 

Boston  6l  Albany  R.  R 

Boston  &,  Albany  R.  R 

(269) 


Elevation. 


Feet,. 
33: 
564 
168 
259 
65 
356 
373 
205 
228 
99 
92 
103 
106 
239 
375 
151 
169 
172 
378 
62 
242 
96 
918 
171 
136 
244 
393 
292 
208 
129 
7 
20 
128 
11 
58 
170 
124 
522 
46 
57 
686 
125 
1,066 
120 
296 
209 
462 
54 
172 
264 
222 
382 
561 
581 
44 
336 
205 
1,013 
429 

361 

61 

106 

1,047 


\ 


{ 
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[bull.  5. 


Station. 


RiclimoDd  Furnace 

Riverside 

Rochdale 

Roxbury 

Rnssell 

Rutlaiid  Summit . . 

Sandwich 

Saunderbville 

Sawyer's  Mills 

Shaker  Village 

Sharon 

Sharon  Heights  — 
Shelburne  Falls  ... 

Sherbom 

Shirley 


Authority. 


Boston  &  Albany  R.  R. 

Boston  &  Al bany  R,  R 

Boston  &  Albuny  R.  R 

Bost.  &  Prov.  R.  R 

Boston  &  Albany  R.  R 

Mass.  Cent.  R.  R 

Cape  Cod  R.  R 

Prov.  &  Worces.  R.  R 

Mass.  Cent.  R.  R 

Boston  &  Albany  R.  R 

Boat.  &Prov.  r;r 

B)st.  &Prov.  R.R 

Troy  &  GreeuHdd  R.R 

Framingham  &  Mansfield  R.  R 

FitchburgR.R 

Spring,  Atbol  &  Northern  R.  R 


Smithes 

Smith's  Ferry i  Conn.  River  R.  R 

Somerville Fitchburjj  R.R 

Somerville  Centre ..    Boston  «fe  Lowell  R.  R 

South  Acton Fitchbnrj;  R.R 

Southampton N.  H.  &  Xor'hanipton  R.R... 

South  Ashbumham  Junction Cheshire  R.  R 

South Athol Spring, Athol&Northeni R.R 

Southborough '  Boston,  Clinton  &  Fitchburg 

R.  R. 

South  Dedham Boston  &:  X.  Y.  R.  R 

South  Deerfield Conn.  KiverR.  R ; 

South  Framingham Boston  «&  Albuny  R.  R i 

South  Lancaster Worccii.  &.  NoHhiia  R.R 

South  Lawrence ,  Boston  &  Maine  R.R 

South  Spencer ,  Boston  6l  Albuny  R.  R 

Southville :  Boston  &;  Albany  R.  R 

South  Walpole Framingham  «&  Mansiield  R.R. 

South  Wellfleet Cape  Cod  R.  R 


Southwick 

South  Worcester 

Springfield 

Do Indian  Orchard  Station 

Do Armory  Hill  Station 

Do Signal  Station 

Spring  Hill 

State  Line,  Massachusetts  and  New  York.. 

Sterling  Junction 

Still  River 

Stone  Hill,  Williamstowu 

Stony  Brook 

Sudbury  

Summit  Station 

Sunderland 

Sunset  Rock 

Sutton 

Tatham 

Templeton 

Tewksbnry 

Thatcher's  Island,  Signal  Station 

Thomdike 

Tom,  Mount 

Turner's  Falls : 

Uzbridge 

Wachusett  Mountain 

Walpole  Junction,  B.,  H.  &  E.  R.  R 

Waltham 

Ware 

Wareham 


N.  h.  &  Northampton  R.  R 

Prov.  &  Wurces.  R.  R 

Boston  Sl  Albany  R.  R 

Boston  &  Albany  R.R 

N.  1 .  <&  N.  L.  R.  R 

U.  S.  Signal  OiUce 

Cape  Cod  R.R 

Boston  &  Albany  R.  R 

Worcester  &  Nashua  R.  R 

Worcest  er  &  Nashua  R,  R 

Appalachian  Club 

FitchburgR.R 

Mass.  Cent.  R.  R 

Worces.  &.  Nashua  R.  R 

Mass.  Cent.  R.  R 

Appalachian  Club 

Prov. &  Worces.  R.R 

Boston  &  Albany  R.  R 

Boston  Sl  Albany  R.  R 

Lowell  &  Audover  R.  R 

U.  S.  Signal  Office 

Boston  &  Albany  R.  R 

Conn.  River  R.  R 

N.  H.  &  Northampton  R.  R  . . . 

Prov. &  Worces.  R.R 

Guyot 

Framingham  &  Mansfield R.  R 

FitchburgR.R 

Boston  &  Albany  R.  R 

Cape  Cod  R.R 


i  Elevation. 


Fetf. 

1,001 

64 

721 

20 

273 

1.043 

13 

311 

301 

1,114 
220 
2H0 
4:^0 
171 
282 
424 
122 

H 

19l» 
195 
1,014 
561 
:W)7 

141 

207 

163 

272 

49 

704 

263 

227 

14 

242 

46:{ 

70 

175 

204 

120 

24 

914 

436 

243 

1,0«6 

91 

127 

619 

120 

1,992 

331 

129 

964 

124 

48 

345 

123 

170 

231 

3.018 

157 

45 

489 

5 


(260) 
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Station. 


Authority. 


Warren 

Wushiugton 

Waterford 

Waterville 

Waverly 

WaylaDd 

Weilesley 

WeUfleet 

West  Acton 

AVest  Barnstable 

West  Berlin .^. 

Westborongh * 

West  Boylston 

West  Brimfield 

West  Brookfield 

West  Deerfield,  junction  with  T.  &  G.  R.  R 

Westfield 

West  Fitchburgh 

Westford,  Stony  Brook  R.  R 

WestMedford 

Westminster 

West  Newton 

Weston 

Do 

West  Springfield 

West  Walpole 

West  Ware 

West  Warren 

Wbately 

Whitins 

Whitney's 

Williamsburgh 

Williams  College,  old  observatory 

Williamstown 

Williamsville 

Willimansett 

Wilmington 

Wilmington  Junction 

Winchendon 

Winchester # 

Wood's  Holl,  Signal  Station 

Worcester,  Union  Station 

Do ... .  Lincoln  Square  Station , 

Do South  Worcester  Junction 

Yarmouth 


Boston  &  Albany  R.  R 

Boston  «&  Albany  R.  R 

Prov.  &  Worces.  R.  R 

Boston  &.  Albany  R.  R 

Mass.  Cent.  R.  R 

Mass.  Cent.  R.  R 

Boston  &  Albany  R.  R 

Cape  Cod  R.R 

FitchburgR.  R 

Cape  Cod  R.  R , ... 

Mass.  Cent.  R.  R 

Boston  &  Albany  R.  R 

Worcester  &  Nashua  R.  R  . . 

Boston  &  Albany  R.  R 

Boston  «&  Albany  R.  R. . 

Mass.  Cent.  R.  R 

Boston  &  Albany  R.  R 

FitchburgR.  R 

N.,  A.  4&  B.  R.  R 

Boston  &.  Lowell  R.  R 

FitchburgR.  R 

Boston  &,  Albany  R.  R 

Mass.  Cent.R.R 

FitchburgR.  R 

Boston  &,  Albany  R.  R 

Boston  &  N.  Y.  R.  R 

Spring,  Athol  «&  Northern  R.  R 

Boston  &  Albany  R.  R 

Conn.  River  R.  R 

Prov.  &  Worces.  R.  R 

Boston  &  Albany  R.  R 

N.  H.  &,  Northampton  R.  R  . 

Appalachian  Club 

Troy  <fe  Greenfield  R.  R 

Boston  <&  Albany  R.  R 

Conn.  River  R.  R 

Boston  &  Lowell  R.  R 

Boston  <&  Maine  R.  R 

Boston  &.  Albany  R.  R 

Bost.,  Lowell  <&  Nashua  R.  R. 

Signal  Office 

Boston  &,  Albany  R.  R 

Boston  <&  Albany  R.  R, 

Bostou  &  Albany  R.  R 

Cape  Cod  R.  R 


Elevation. 


Feet. 

593 

1,437 

188 

918 

132 

113 

140 

14 

2zi 

37 

295 

300 

442 

391 

604 

267 

147 

539 

102 

21 

704 

55 

65 

95 

100 

211 

387 

514 

186 

268 

166 

492 

708 

580 

833 

77 

97 

88 

"^^^ 

27 

35 

473 

475 

477 

40 


(261) 


MICHIGAN. 


Abronia L.  S.  &M.S.R.  R 


Ada 

Adrian 

Alamo 

Alba 

Albion 

Allegan 

Allen's 

Alpena,  Signal  Station 

Amadore 

Anderson 

Ann  Arbor 

Argenta 

Arfund 

Ashton , 

Attica 

Augnsta , 

Austin  Lake , 

Avery's 1 

Baglfv 

Bald  Tom,  Geodetic  Station , 

Baldwin's 

Do... surface  water  in  north  branch 

Kalamazoo 

Balmer's 

Bancroft 

Bancroft 

Bankers 

Barron  Lake ^ 

Butavia 

Battle  Creek 

BayfcCity 

Do..  Junction 

Bay  View 

Beaver  Lake ,. 

Bedford 

Do. Geodetic  Station 

Belmont 

Bel«ay 

Benedicts 

Berlnmont 

Berlin 

Bertraud,  Geodetic  Station 

Big  Kupids 

Do G.  R.  &  I.  crossing 

Birmingham 

Blanchard  

BlisHfield 

Do . .  Geodetic  Station 

Bloomiii^dale 

Bond's  Mill 

BoRton  Mine 

Bowen 

Boyne  Falls 

Bradhiy 

Brighton 

Bronson 

Do.  Geodetic  Stat  ion 


D.,  G.  H.  &M.  R.  R 

L.  S.  <&  M.  S.  R.  R...... 

K.  &S.  PL  R.R 

G.  R.  &Ind.  R.R..;.    . 

Mich.  Ct-nt.  R.  R 

L.  S.  ^kM.  S.  R.  R 

L.  S.  &M.  8.  R.  R 

U.  S.  Signal  Office 

P.  H.  &N.  W.  R.R 

P.  H.  &N.  W.  R.  R 

Mich.  Cent.  R.  R 

L.  S.  &,  M.  S.  R.  R..  — ... 

G.R.V.R.R 

G.R.&Ind.R.R 

C.&  G.T.R.R 

Mich.  Cent.  R.  R 

G.R.&Ind.R.R 

Mich.  Cent.  R.  R 

J.,  L.  &,  8.  R.  R  .......... 

U.  S.  Lake  Survey 

Ft.W.,  J.  &S.  R.^R 


Ft.W.,  J.  «fe  S.  R.R  ..., 

P.H.&N.W.R.R 

C.&G.T.R.R 

M.,  H.&  O.R.R 

Ft.  W.,  J.&S.R.R.... 

Mich.  A.L.R.R 

L.  S.  &  M.  S.  K.  R 

Mich.  Cent.  R.  R 

D.&  B.C.  R.R 

D.&  B.C.  R.R 

G.R.&Ind.K.R 

J.,  L.&S.R.R 

Mich.  Cent.  R.  It 

U.  S.  Lake  Survev 

G.  R.&  Ind.R.R 

C.  (&  G.  T.  R.  R 

A.&D.  R.R 

K.&S.H.R.R 

D.,  G.H.&M.R  R  ..... 

U.  S.  Lake  Survey 

G.  R.  &  Ind.  R.  R 

D.J  L.  &^.R.R  ........ 

D.,  G.H.&M.R.R 

D.,  L.&N.R.R 

L. ,  S.  &  M.  S.  R.  R 

U.  S.  Lake  Survey 

K.&S.H.R.R 

G.R.d- Ind.R.R 

M.,  H.  &  O.R.R 

G.  R.  V.  R;  R  ...... 

Cr.  R.  &,  Ind.  R.  R.. .... ...... 

G.  R.  &  Ind.  R.  R 

L.S.&M.S.R.R 

U.S.Lake  Survey , 


•   •*»«•< 


Feet, 
714 
im 
^10 
7<6 

1. 177 
944 
71 8 

1,064 

7r.«> 

742 
771 
772 

9;<i 

1,152 

789 
862 
655 

1, 2a-» 

822 
1,011 

1,00^ 
744 

856 

9:i6 

1,067 
768 
94(> 
819 
592 
604 
616 

1,254 
809 
679 
6(51 
777 
900 
700 
687 
9:,9 
916 

1,001 
779 
930 
(k<\ 
687 

7;a 
l,4i(; 

l,54i2 
7J4 
712 
757 
929 
927 
998 


(262) 
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Station. 


Bto\?iio11s 

Bnice 

BachaoAD 

Banday,  Geodetic  Station 

Burlington 

Barnt  Blaff,  Geodetic  Station. 

Bnrr  Oak 

Byers 

Byron  Centre 

Cadillac 

Caledonia 

Calnmet 

Calvin,  Geodetic  Station 

Capac 

Carlisle,  Geodetic  Station 

Carp- 

Carpenters 

Carp  River  Furnace 

Carsonville 

Cassopolis 

Cedar  Springs 

Centerville 

Ceresco 

Chadwick 

Champion 

Do..  .Mine 

Charlesworth 

Charlotte 

Chelsea 

Cheney 

Cheeaning 

Chester 

Chicago  Jnnction 

Child's  Mill 

Chowlay 

Clarendon 

Clarksbnrg 

Clarkston 

Clayton 

Cleveland  Mine 

CliTs  Siding 

Clinton 

Clyde 

Colbys-. , 

CoMwater 

Collins 

Colon 

Columbia 

Columbia  and  Kloman  Mine  . . 

Columblaville 

Colwell 

Comstock 

Concord  

Condit 

Conger 

Constantino 

Cooper 

CoopersviUe 

Coral 

Coreys 

Conmna 

CrsDo 

Ciofton 


Anthority. 


■K.«  &>  S%  xx»  K.  xv. ........ 

M.,  H.&  O.R.R 

Mich.  Cent.  R.  R 

U.  S.  Lake  Survey 

Micb.A.L.R.R 

U.  S.  Lake  Survey 

L.  o.  oc  M.  S.  R.  R ..... . 

G.  R.  «fc  iud.  R.R 

L.  S.  &  M.  S.  R.  R . . . . .  • 

G.R.&Iud.  R.R 

G.  R.  V.  R.  R  ...... ..... 

M.R.R.R 

U.  S.  Lake  Survey 

C.  &,G.  T.  R.  R 

U.  S.  Lake  Survey 

M.,H.  &O.R.R 

D.  &  B.  C.  R.  R 

M.y  H.  4&.0.  R.  R 

C.,D.&C.  G.T.J.  R.R 

Mich.  A.L.R.R 

G.R.&lud.R.R 

Mich.  A.L.  R.  R 

Mich. Cent.  R.R 

D.,  L.&N.  R.R 

M..  H.  &  O.  R.R 

M.,  II.  <Xr  O.  R.  R 

L.,  S.  &M.  S.  R.R  .... 

G.  R.V.R.R 

Mich.  Cent.  R.  R 

J. ,  L.  Sc  S.  R.  R  . . . .  . . . 

J.,  L.&  S.  R.R 

0. R.V.R.R 

D.,  L.&.N.R.R 

G.  R.  ifc  lud.  R.  R 

D.,  M.&M.R.R 

Mich.  A.  L.  R.R 

M.,  H.  &0.  R.R 

D.,G.H.&M.R.R 

L.  S.  <feM.  S.R.R 

M.,  H.  &  O.R.R . 

M.,  H.  &O.R.R 

L.  S.&M.S.R.R 

0 .f  L.  &,  o.  R.  R...... .. 

D.,L.&N.  R.R 

L.,  S.  &.  M.S.  R.  R  .... 

V.  L.  &,  N.R.R 

Micb.A.L.R.R 

K.  &>  S.  H.  R.  R 

M.H.&O.R.R 

D.&B.C.R.R 

D.,  L.  &N.R.R 

Micb.  Cent.  R.  R 

Mich.  A.  L.  R.  R 

L.  S.  &  M.  S.  R.  R 

G.  R.  &  Ind.  R.  R 

LrS.  «fcM.  S.  R.  R 

G.  R.  &  lud.  R.  R 

L.  S.  <feM.  S.  R.R 

D.,  G.  H.  <fcM.  R.  R  ... 

D.,  L.  &  N.  R.  R 

Micb.  A.  L.  R.  R 

D.,  G.  H.  «fe  M.  R.  R.. 

C.  Sl  G.  T.  R.  R 

G.  R.  &  Ind.  R.  R 


Elevation. 


Feet. 
938 

1,258 
7:» 

1,284 
947 
817 
896 
902 
740 

1,293 
799 

1,226 

1,011 
817 
914 

1,400 
801 
625 
768 
881 
846 
813 
892 
856 

1,597 

1,715 
916 
906 
913 

1,203 
632 
8S3 
874 
680 
617 
966 

1,544 

1,008 
905 

1,427 

1,661 
832 
767 
867 
983 
777 
838 
682 

1,510 
777 
914 
782 
987 
952 
912 
803 
772 
749 
646 
897 
871 
776 
777 

1,040 


(263) 


140 


ALTITUDES   IN   THE    UNITED    STA1"ES. 


[DULL  0. 


Station. 


Cro88well i 

Daileys 

Dalliba  Mine ^ 

Daoa 

Danby 

Davisbnrgh 

Davison 

Dayton 

Dearborn , 

Decatur 

Deerfield 

Delta 

Dennisou 

Dentons 

Detroit 

Do  Signal  Station 

Devereux - 

Dexter 

Dickson 

Dimondale  Crossing 

Divide,  Geodetic  Stotion 

Dorr 

Dowagiac 

Drayton  Plains 

Dnndee,  Geodetic  Station 

Durand 

Do.. Crossing  D.  G.  H.  &  M.  £.  B. 

(grade) 

Dnrton 

Eagle 

Eagle  Mill 

Eagle  Mills 

East  Sasinaw 

Eaton  Rapids 

Do G.  £.  y.  R.R.  crossing 

Edgeton 

Edmore 

Edwards  Mine 

Elba 

Elmira 

Elmwood 

Emmet 

Empire  Mine 

Escanaba,  Signal  Station 

Excelbior  Furnace 

Fairfield,  Geodetic  Station 

Fenton 

Fenwick 

Ferrysburgh 

Fishdam  Riyeri  Geodetic  Station 

Fisher 

Fishers 

Fleming 

Flint, 

Flowerfield 

Forrest 

Fowler 

Fowlerville : 

Francisco 

Frazer -...., 

FyfeLake 

Gaines • 

"Galesburgh 

Oalion 


Authority. 


P.  H.  &N.  W.R.  R 

Mich.  A.  L.  R.  R 

M.  H.  &  O.  R.  R 

D.,  L.  &N.  R.  R 

D.,  L.  ^k  N.  R.  R 

D.,  G.  H.  Sc  M.  R.  R  . ... 
C.  «&  G.  T.  R.  R...... ... 

Mich.  Cent.  R.  R 

Mich.  Cent.  R.  R 

Mich.  Cent.  R.  R 

L.  S.  <feM.  S.  R.  R 

D.,  L.  &  N.  R.  R 

D.,  G.  H.  &M.  R.  R.... 

Mich.  Cent.  R.  R 

A*ich.  Cent.  R.  R 

U.  S.  Signal  Office 

L.  S.  <&  M.  S.  R.  R 

Mich.  Cent.  R.R 

D.,  L.  &>  N.  R.  R . 

L.  S.  &'  M.  S.  R.  R. . . . . . 

U.  S.  Lake  Survey 

L.  S.  &,  M.  S.  R.  R...... 

Mich.  Cent.  R.  R 

D.,  G.  H.  <feM.  R.  R 

U.  S.  Lake  Survey 

D.,  G.H.  &M.  R.  R 


C.&G.T.R.  R 

D.,  M.  &  M.  R.  R 

D.,  L.  &N.  R.  R 

M.,  H.  <&  O.  R.  R 

L.  S.  &M.  S.  R.  R 

J. I  L.  &  S.  R.  R.. ....... 

\j.  R.  >  .  R.  R 

L.,  S.  «&  M.  S.  R.  R  ...... 

G.  R.  &  Ind.  R.  R 

D.|  L.  OL  N. R.  R. ........ 

M.,H.  &0.  R.R 

C.  ^kG.T.R.  R 

G.R.&Ind.R.R 

D.  L. <&  N. R.  R 

C.  &G.  T.  R.  R 

M.,H.  &0.  R.  R 

U.  S.  Signal  Office 

M.  H.  (&  O.  R.  R 

U.  S.  Lake  Survey 

D.,  G.  H.  &M.  R.  R  .... 

D.,  L.  &N.  R.  R 

D.,  G.  H.  &M.R.  R 

U.  S.  Lake  Survey 

G.  R.  &Ind.  R.  A 

D.,  L.  &N.R.  R 

D.  J  L.  &>  N.  R.  R......... 

C.  ^kG.  T.  R.  R 

L.S.&M.S.R.R 

«l  •}   AJ.    0&    O.     XKr.     ISt  ....    ....    .. 

D.,G.H.  &M.  R.  B 

D.,  L.  &>  N.  R.  R. ........ 

Mich.  Cent.  R.  R 

C,  D.  &  C.  G.  T.  J.  R-  B 

G.  R.  &Ind.  R.  R 

D.,G.H.  &  M.  R.  R 

Mich.  Cent.  R.  R 

Mich.Cent.R.R 


Elevation. 


Fett. 
730 
871 

1,726 
897 
782 
959 
791 
718 
HU 
781 
670 
«67 
640 
703 
581 
661 
990 
^8 
897 
860 

1.029 
696 
760 
967 
681 
801 

797 
752 
851 

1,280 
601 
588 
876 
864 
755 
946 

1,544 
859 

1,234 
638 
779 

1,571 
612 

1,447 
799 
909 
848 
596 
%6 
682 
631 
934 
715 
864 

1,226 
748 
902 

1,016 
604 

1,019 
859 
788 
6-« 


(264) 
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Station. 


Brownolls 

Bruce 

Buchanan 

Buuday,  Geodetic  Station 

BurUncton 

Burnt  Bluff,  Geodetic  Station. 

Burr  Oak 

Byers 

Byron  Centre 

Cadillac 

Caledonia 

Calumet 

Calyin,  Geodetic  Station 

Capac , 

Carlisle,  Geodetic  Station 

Carp. 

Carpenters 

Carp  Biver  Furnace 

Carsonville 

Cassopolis 

Cedar  Springs 

Centerville 

Ceresco 

Chadwick 

Champion 

Do..  .Mine 

Charlesworth 

Charlotte 

Chelsea 

Cheney 

Chesaning 

Chester 

Chicago  Junction 

Child?  Mill 

Chowlay 

Clarendon 

Clarksburg 

Clarkston 

Clayton 

Cleveland  Mine 

curs  Siding. 

Clinton 

Clyde 

Colbys.. , 

CoMwater 

Collins 

Colon 

Columbia 

Columbia  and  Kloman  Mine  . . 

Columbiaville 

Colwell 

Comstock 

Concord  

Condit 

Conger 

Constantine 

Cooper 

Coopersville 

Coral 

Coreys 

Corunna  

Crapo 

Crofton 


Authority. 


A.,  &>  S.  £1.  Xv.  R. ........ 

lA.f  n,  &  O.K.K....... 

Mich.  Cent.  R.  R 

U.  S.  Lake  Survey 

Micb.A.L.R.R 

U.  S.  Lake  Survey 

L.  S.  &,  M.  S.  R.  R ..... . 

G.  R.&  Ind.  R.R 

L.  S.  &,  M.  b.  R.  R . . . .  •  • 

G.R.&Iud.  R.R 

G.R.V.R.R 

M.R.R.R 

U.  S.  Lake  Survey 

C.  &G.  T.  R.  R 

U.  S.  Lake  Survey 

M.,  H.  &O.R.R 

D.&  B.C.  R.R 

M.,  H.&O.R.R 

C,  D.  &  C.  G.  T.  J.  R.  R 

Mich.  A.L.K.R 

G.R.&Iud.  R.R 

Mich.  A.L.R.  R 

Mich.  Cent,  R.R 

D.,  L.&N.R.R 

M..  H.  &0.  R.R 

M.,  IL  iSt  O.  R.  R 

L.,  S.  &M.  S.  R.R  .... 

G.  R.  V.  R.  R 

Mich.  Cent.  R.  R 

J.,  L.  <&  S.  R.  R  . . . .  — 

J.)  L.  <&  8.  R.  R 

G.R.V.R.R 

D.,  L.&N.R.R 

G.  R.&  Ind.R.  R 

D.,  M.&M.R.R 

Mich.  A.  L.  R.R 

M.,  H.  &0.  R.R 

D.,G.H.&M.R.R 

L.  S.  &M.  S.R.R 

M.,  H.  &0.  R.R . 

M.,  H.  &O.R.R 

L.  S.&M.S.R.R 

J  .J  L.  &,  i^.  R.  R...... .. 

D.,L.&N,  R.R 

L.,  S.  &  M.S.  R.  R.... 

D.  L.&N.R.R 

Mich.  A.  L.  R.  R 

K.  (X-  S.  H.  R.  R 

M.n.&O.R.R 

D.&B.C.K.R 

D.,  L.  &N.R.R 

Mich. Cent.  R.R 

Mich.  A.  L.  R.  R 

L.  S.  &  M.  S.  R.  R 

G.  R.  &  Ind.  R.  R 

L,S.  &M.  S.  R.  R 

G.  R.  &  lud.  R.  R 

L.  S.  <feM.  S.  R.  R 

D.,  G.  H.  <fcM.  R.  R  ,.. 

D.,  L.&  N.  R.  R 

Mich.  A.  L.  R.  R 

D.,  G.  H.  &  M.  R.  R. 
C.  &>  G.  T.  R.  R...... 

G.  R.  &  Ind.  R.  B.... 


•  •••••< 


Elevation. 


FeeU 
938 

1,258 
733 

1,284 
947 
817 
896 
902 
740 

1,293 
799 

1,228 

1,011 
817 
914 

1,400 
801 
(525 
768 
881 
846 
813 
892 
856 

1,597 

1,715 
916 
906 
913 

1,203 
632 
883 
874 
680 
617 
966 

1,544 

1,008 
905 

1,427 

1,661 
832 
767 
867 
983 
777 
838 
682 

1,510 
777 
914 
782 
987 
952 
912 
803 
772 
749 
646 
897 
871 
776 
777 

1,040 
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[BULL.  & 


Station. 


Jeddo 

Jones..... 

Jonesville 

Do 

Do crossing  of  L.  S.  &.  M.  S.  B.  R.,  old 

line 

Kalamazoo  

Kalkaska 

Kawkawlin 

Kendall 

KttYSt-one  Mine 

Kiddville 

Kingsley 

KlingerLake 

Lake  Superior  Mine 

Laingsborg 

L'Anse 

Lansing 

Do  !!!1!!""1J'"II1  J!'! J*I! !!!!!!!!!! 

Lapeer 

Lawton 

LeelsviUe 

Lenawee  Junction 

Leoni   

Leroy 

Linden  

Litchfield 

Livonia   

Lockwood 

Lowell 

Lowthian  Mine 

Lyons 

McBride's 

McKay's  Mountain 

McKinuie's 

McOmber  Mine 

Macon 

Magnetic  Mine 

Mancelona 

Manchester 

Manganese  Mine 

Mangers 

Man  ton 

Maple  Valley 

Marengo 

Marquette 

Do  —  Signal  Station 

Marshall 

Marshfield 

Martin 

Mason 

Mattawan 

Mecosta j 

Melrose 

Mendon 

Meridian 

Do 

Meanard,  Geodetic  Station 

Metamora 

Michigamme 

Michigamuie  Mine 

Michigan  Furnace 


Authority. 


P.,H.^kN.W.R.R.... 

Mich.A.L.R.R 

L.,  S.  &  M.  S.  R.  R.... . 
Ft.W.,J.&S.R.R  ... 
Ft.W.,J.&S.R.R  ... 


I  «  •  •  *  I 


L.  S.  <&  M.  S.  R.  R 

a.R.&Ind.R.R 

J. ,  L.  <&  S.  R.  R  ....... 

K.&S.H.R.R 

M. ,  H.  oc  O.  R.  R  ...... 

D.,L.^kN.R.R 

P.  H.  &  N.  W.  R.  R  . 

L.  S.  &  M.  S.  R.  R  ...... ...... 

M. ,  H.  <&  O.  R.  R  ............. 

«j.( ±j,  oZf  o«  rC.  IC  ......  .... .... 

M. )  H.  &  O.  R.  R  ............. 

J.,L.  &S.  R.  R 

L.8.»feM.S.R.R 

C.&G.T.R.R 

C.&G.T.R.R  

Mich.  Cent.  R.K 

G.R.&Ind.R.R 

L.  S.  &>  M.  S. R. R  ...... ...... 

Mich.  Cent.  R.  R 

G.R.&  Ind.R.R 

D. ,  G.  H.  <&  M.  R.  R.... 

L.  S.  &  M.  S.  R.  R  ............ 

D. , L.  oc  N.  R.  R...... ...... .. 

G.  R.  &  Ind.  R.  R.. ........... 

D.  I G.  H.  &,  M.  R.  R... ........ 

M.  f  Ii.  &  O.  K.  R  ............. 

D. ,  L.  &,  N.  R.  R...... ...... .. 

D.,L.&N.R.R 

Foster  &  Whitney 

D. ,  L.  &>  N.  R.  R. 

M.,H.&O.R.R 

A.&D.R.R 

M.,  H.  <&,  O.  R.  H 

G.R.&Ind.R.K 

L.  S.  <&  M.S.  R.  R  ............ 

M.,  H.  &  O.  R.  R 

D.&B.C.R.R 

G«  R.  <&.  lud.  R.  R 

D.,L.&N.R.R  

Mich.  Cent.  R.  R 

M.,H.&  O.R.R 

D. ,  M.  &.  M.  R.  K 

U.  S.  Signal  Office 

Mich.  Cent.  R.  R 

D.»L.&N.R.R 

G.  R.  &  lud.  R.  R... .......... 

J.>L.&S.R.R 

Mich.  Cent. R.R 

D.,L.  &N.  R.R 

G.R.&ImI.R.R 

G.R.&Ind.R.R 

D.,L.&N  R.R 

U.  S.  Lake  Survey 

D.&B.C.R.R 

M.,H.&O.R.R 

M., H. &,  O. R.R  .... ......... 

M.,H,&O.R.R 


Elevation. 


Feet, 
737 
916 

1,097 

1,077 

1 1  i 

1,022 
.S97 
792 

1,667 
802 
736 
890 

1,447 
806 
608 
852 
827 
840 
830 
778 

1,050 
714 
980 

1,2:K 

874 

1,007 
6ti9 
882 
641 

1,497 
TM 
942 

1,627 
647 

1,458 
870 

1,563 

1,119 
9<i7 

1,503 
597 

1. 142 
925 
921 
649 
622 
673 
898 

1,011 
827 

88:^ 

H60 

962 

677 

842 

850 

885 

1, 124 

1.055 

1,584 

1, 552 

1,537 


(266) 
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Station. 


Michigan,  Lake 

Middleville 

MUlbiook   

Mill  Creek 

Millington 

Milton,  Geodetic  Station 

Milwaukee  Junction 

Milwaukee  Mine 

Moline 

Monistiqne,  Geodetic  Station 

Monroe,  Geodetic  Station 

Monroe  Junction 

Montague,  water- tank 

Monteith 

Montgomery 

Moore  Park 

Morley 

Morrice 

Mofihville 

Mount  Clemens 

Mud  Lake,  Geodetic  Station 

Muir 

Muskegon,  water-tank 

Napoleon 

Nashville 

Negaunee 

New  Buffalo 

New  Haven 

Newport 

Niles 

Do  Junction 

Norris , 

Northampton  Mine 

North  Concord 

North  Lansing 

Nottawa 

NoweU 

Nndica 

Oakeet s 

CMlams 

Oficmaw 

Okf^mos 

Onondaga 

Ontonagon  J  unction 

Orion 

Orono 

Osseo 

Ostemo 

Otsego , 

Ottawa  Lake 

Otterbum 

Otter  Lake , 

Ovid 

Owosso 

Oxford 

Pacific  Furnace 

Palmer 

Palmyra 

Paris 

Parma 

Parmalee 

Peotwater,  torn-table 

Perrin 

Perry 


Authority. 


U.  S.  Lake  Survey 

G.  K.  V.  R.  R 

D. ,  L.  &,  N .  R.  R...... .... 

G.R.<&Ind,R.R 

D.&B.C.R.R 

U.  S.  Lake  Sun* e y 

Grand  Trunk  R.  R 

M.,H.&O.R.R 

G.R.&Ind.R.R 

U.  S.  Lake  Survey , 

U.  S.  Lake  Survey 

L.  S.  <&  M.  S.  R.  R 

C  oL  AI.  L.  S.  R.  R . . . . . . . 

G.  R.  ^kInd.  R.  R 

r  t.  V>.,  J.  «&S.  R.R...... 

L.,S.&M.S.R.R 

G.,R.«fcInd.  R.R 

C.  <&G.  T.  R.  R. ......... 

Ft.W.,  J.  &S.  R.R 

C.  D.&C.G.  T.J.  R.R  . 

U.  S.  Lake  Survey 

D.,  G.  H.  &,  M.  R.  R. ..... 

C .  <&  M .  L.  S.  R.  R  ....... 

L.  o.  &  M.  S.  R.  R  . .^ . . . . 

G.R.V.R.R 

M.,  H.  &  O.  R.  R.... ..... 

Mich.  Cent.  R.  R 

C,  D.  &C.G.T.J.R.R. 

L.  S.  &M.S.R.R 

Mich.  Cent.  R.R 

Mich.  A.  L.  R.R 

D.  &I5.C.R.R 

M.,H.*StO.R.R 

Mich.  Cent.  R.K 

D.,L.»tN.R.R 

G.  R.  Sl  lud.R.R 

L.  o.  «&  M.  S.  K.  R  .... ... 

C .  IV.  Al .  L.  o.  R.R......  . 

C.  Si  G.  T.R.R 

P.  ir.  &N.  W.R.R 

J.,  L.&S.R.R 

1).,  L.cVN.R.R 

G.R.V.R.R 

M.,  H.  &  O.R.  R. 

D.  &  B.C.  R.R 

G.,  R.  iXr  Iml.R.R  .. 
L.  8.  &.  M.  8.  R.  R... 
Mich.  Cent.  R.R  .... 
L.8.&  M.8.  R.  R  ... 
L.8.&M.8.  R.R  .., 

C.  &G.  T.R.R 

D.  &  B.C.  R.R 

•D.,G.  H.  &  M.R.R 

D.,G.  H.  &  M.R.R 

D.  &  B.C.  R.R 

M.,  H.  &O.R.R  .... 
D.,  L.  &N.  R.R.... 
L.  8.  <&  M.  8.  R.  R  ... 
G.  R.  &  Ind  R.  R  . . 
Mich.  Cent.  R.R... 

G.  R.  V.  R.  R 

C.  &M.L.8.R.R.., 
G.  R.&Ind.R.R... 
C.  &G.T.R.R  ..'.. 

(267) 


•  •  •  • 


Elevation. 


Feet. 
582 
717 
938 
625 
757 
896 
625 

1,562 
785 
997 
626 
579 
587 
828 

1,035 
842 
887 
890 

1,015 
602 

1,005 
657 
594 
964 
807 

1,379 
602 
617 
584 
681 
697 
631 

1,675 
968 
i&2 
852 
942 

6:u 

874 
730 

1,088 
H74 
895 

1,434 
995 

1,072 

1,126 
962 
710 
«83 
774 

Hm 

735 
745 
1,058 
622 
868 
707 
927 
986 
713 
595 
872 
892 
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[BULL.  & 


Station. 


Petersburgh 

Petoskey 

Pewamo 

Pierson 

Pinconning 

Pine  Grove 

Pine  Lake 

Pioneer  Furnace 

Pittsburgh  Lake,  Angeline  Mine 

Pittsford. 

Do. . Geodetic  Station 

Plain  well 

Plymouth 

PoKagon  

Pontiac 

Do. Stanley  Station  crossing/ 0.  &  Pt. 

*m*   Xv»  £w  ••••   •••««•    «••«••    ••••*•     ••••••    * 

Porcupine  Mountain,  Geodetic  Station 

Portage 

Portage  Lake 

Porter,  Geodetic  Station 

Port  Huron,  Signal  Station 

Portland 

Pulaski 

Qnimby 

Qnincy 

Do. Geodetic  Station 

Rack's  Mills 

Baisin 

Do. Geodetic  Station 

Reading 

Do. Geodetic  Station 

Redford 

Reed  City 

Reeso 

Remick 

Republic 

Republic  Mine 

Riga 

Rives'  Junction 

Rochester 

Rockford 

Rockwood 

Rodney  

Rolling  Mill  Mine 

Roscommon 

Ross 

Royal  Oak 

Saganin 

Saginaw 

Saginaw  City #. 

Saginaw  Mine 

Saint  Charles 

Saint  Helens 

Saint  John's 

Do (L.  W.  of  Manmee  River) 

Do Bri 

Salem 

Saline 

Sanborn,  grade 

Sund  Lake 

Sand  River 

Saranac 

Schoolcraft 


:idge 


Authority. 


L.  S.  &  M.S.R.R 

G.  R.  &  Ind.R.R 

D.,  G.,  H.  &M.  R.R.. 

G  R.  «fe  Ind.K.  R 

J.,  L.  &,  S.  R.  R .. .... . 

K.  &  S.  H.  R.  R  ....... 

C.  <&  G.  T.  R.  R...... . 

M.,  H.  <feO.  R.  R 

M.,  H.  &.O.  R.  R 

L.  S.  &  M.  S.  R.  R 

U.  S.  Lake  Survey 

L.  S.  &  M.  S.  R.  R 

D.,  L.  &  N.  R.  R 

Mich.  Cent.  R.  R 

D.,  G.,  H.  &  M.  R.  R  . 


C.  &  G>  T.  R.  R  . . . 
U.  S.  Lake  Survey. 
L..S.  &  M.  S.  R.  R. 
G.  R.  &Ind.  R.  R.. 
U.  S.  Lake  Survey. 
U.  S.  Signal  Office  . 
D.,L.  &N.  R.  R... 

Mich.  A.  L.  R.R 

G.  R.  v .  R.  R 

L.  S.  «fe  M.  S.  R.  R 
U.  S.  Lake  Survey . 

C.  D.  &C.  G.  T.  R.  R 
A.  &,  D.  R.  R  ...... 

U.  S.  Lake  Survey  . 
l-H.  W.,J.  &  S.R.R 
U.  S.  Lake  Survey  . 
D.L.&N.  R.R  .... 

G.  R.  &  Tod.  R.  R  . 

D.  &  B.  C.  R.  R.... 

D.  L.  &N.  R.  R... 
M.  H.  &■  O.  R.  R... 
M.  H.  &0.  R.R... 
L.  S.  &  M.  S.  R.  R. 
G.  R.  V.  K.  R  ...... 

D.  &  B.  C.  R.  R... 
G.  R.  &  Ind.  R.  R  . 
L.  S.  &M.  S.  R.R. 
D.  L.&N.R.R.... 

M.  H.  &0.  R.R... 
J.,  L.  &■  S.  R.  R  . . . 
G.  R.^kInd.  R.  R.. 
D.,  G.  H.  &M.  R.  R 
J.,  L.  &>  S.  R.  R  . . . . 

M.,H.&  O.  RR... 
J.^L.  &  S.  R.  R.. .. 

M..H.  &  O.  R.R.. 
J. I L.  <&  IS.  R.  R. . . . 

J . ,  L.  &,  S.  R.  R . . . . 

D.,G.  H.  ^kM.R.  R 
Ft.  W.,J.&S.  R.R 

C.  &  M.  L.  S.  R.  R  . 

D.  L.  &N.  R.  R..  . 
A.  &  D.  R.  R 

C.  ^kG.  T.  R.  R  ... 
G.  R.^kInd.  R.  R.. 

D.  M.  &M.  R.  R  .. 
D.,G.  H.  &M.  R.R 
L.  S.  Sl  M.  S.  R.  R  . 


Elevation. 


Feet. 

670 

658 

744 

906 

599 

777 

859 

1,382 

1,442 

1.109 

1,149 

744 

747 

733 

934 

897 

2,023 

860 

834 

950 

6.33 

730 

1,043 

794 

1,027 

1,061 

759 

862 

&">1 

1,200 

1,209 

631 

1,027 

629 

9U 

1.510 

1,536 

692 

904 

747 

689 

582 

l,0t^2 

1,402 

1,  \2S 

777 

663 

616 

1,441 

591 

1,552 

691 

1,158 

767 

996 

596 

953 

889 

710 

912 

627 

643 

884 
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Station. 


8cio 

Bhaftsburg 

Shelby  Depot , 

ShelbyviUe 

Sbelter  Bay,  Geodetic  Station. 

Sbenanso  Mine 

fibepaT&ville 

Sheridan 

Do 

Sherman,  Geodetic  Station 

Sherwood , 

Shiloh 

SimoDs 

Snyder 

South  Boardman 

Sooth  Haven 

South  Lansing 

iSouth  Lyon 


Authority. 


Elevation. 


Mich.  Cent.  R.  R 

C.  &  G.  T.  R.  R. . . . . 

C.  &>  M.  L.  S.  R*  R  . 
G.  R.  &Ind.  R.  R.. 
U.  S.  Lake  Survey. . 

M.  H.  &0.R.  R 

D.,G.  H.  &M.  R.  R 
D.,  L.  &N.  R.R  ... 
G.  R.  V.  R.  R.. .. .. . 

U.  8.  Lake  Survey  . . 

Mich.  A.  L.  R.  R 

D.,  L.  &N.R.R  ... 
G.  R.  ^kInd.R.  R... 
Mich.  A.  L.  R.  R  ... 
G.  R.  &Ind.  R.  R  .. 
IC  &,  S.  H.  R.  R  . . . . 
L»  S.  Sl  M.  S.  R.  R  . . 
D.,  L.  ^ .  R.  R. . . . .. 

D.  <fe.  B.C.  R.  R 

Mich.  A.  L.  R.R 


Spinning!} 
Spring  Arbor 

Spring  Lake i  D.,  G.  H.  ^b  M.  R.  R 

Springport I  L.  S.&M.  8.  R.  R. . 

SpurrMine !  M.  H.  &  O.R.  R  .... 

Spurr  Mountain M.  H.  &  O.  R.  R 

Standard  Mine M.  H.  &O.R.B 


Standish 

Stanton 

Staoton  Junction. 

Stan  wood 

State  Road 

Stimpson's 

Sterling 

Stewaid  Mine 


Stargeon 

Sturgeon  River,  Geodetic  Station 

Sturgis 

Suffield 

Superior,  Lake 

Swartz  Creek 

Taylor I  M.,H.  &O.R.R  , 

Taylor  Mine !  M.,H.&O.R.R 

Tecnmeeh i  L.S.&M.S.R.R 

Tekonaha i  Mich. A. L. R.R. . 

Terry's ;  J.,L.&  S.R.R  .. 


J.,  L.  &  S.  R,  R  ... 
D.,L.  <fcN.  R.R... 
D.,  L.  ^kN.  R.  R  .. 
G.  R.  &  Ind.  R.  R  . 
•J.,  L.  &,  S.  R.  R . . . . 

A.  &,  D.  R.  R 

M.  H.  &0.  R.R... 
M.  H.  &>  O.  R.  R  . . . . 

M.H.&O.R.R 

U,  S.  Lake  Survey  . 
L.  S.  &>  M«  S. R. R  ... 
C.  <&  G.  T.  R.  R  . . . . . 
U.  S.  Lake  Survey . . 
C.  <&  G.  T.  R.  R  . . . . . 


Thomas. 

Three  Lakes 

Three  Oaks 

Three  Rivers i.. 

Travis 

Treoton 

Tribola,  Geodetic  Station. 

Trowbridge 

Trufant's 

Tostin 

Union  City 

Upper  Big  Rapids  . . . .' 


D.  &  B.  C.  R.  R 
M.,H.&O.R.R.... 
Mich.  Cent.  R.  R  . . . 
L.S.&M.S.R.R  ... 
O.  R.  &  Ind.  R.  R  .. 
L.  S.  &>  M.  S.  R.  R  . . . 
U.  S.  Lake  Survey. . 

C.  &  G.  T.  R.  R  . .». 
D.,  L.  &N.  R.  R  ... 
G.  R.  <&  Ind.  R.  R . . 
Mich.  A.  L.  R.  R  ... 
G.  R.  <&Iud.  R.  R.. 

D.  &  B.  C.  R.  R  . . . . 


Utica 

TandallA i  Mich.  A.  L.  R.  R . . 

D.  &  B.  C.  R.  R 

Vermontville 

Temon 

Viokabnrff 

Tnlean.  Geodfltio  Station 

Wagars D.,  L.  dtN.  R.  R'. 

Bull,  5 ^10  (269) 


G.R.V.B.  R. 
D.,  G.  H.  &  M.  R.  R 
G.  R.  &Ind.  R.  R  .. 
U.  8.  Lake  Survey. . 


Feet. 

845 

879 

808 

832 

1,054 

1,421 

749 

856 

806 

1,038 

872 

848 

1,219 

971 

1,005 

583 

807 

933 

621 

994 

596 

98G 

1,607 

1,602 

1,538 

627 

904 

821 

954 

602 

865 

1,567 

1,602 

1,643 

947 

934 

783 

602 

782 

1,225 

1.516 

807 

937 

589 

1,093 

1,616 

669 

805 

742 

584 

1,237 

851 

884 

1,212 

900 

927 

650 

878 

643 

817 

770 

852 

1,328 

856 
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Station. 


Walton  Jnnution 

Warren 

Wasepi 

Do. (near  6.  R.  &.  I.  R.  R.  Crossing) 

Waterford 

Way  land    

Wayne  Junction 

Weoberville 

Wells 

Wellesville 

Wenona 

West  Branch 

Westwood 

Wheal  Kate,  Geodetic  Station 

Wheatland,  Geodetic  Station 

Wheatland  Centre 

White  Feather 

White  Oaks 

White  Pigeon 

Whites 

Wibber  Summit 

Williauston 

Winthrop  Mine 

Wood  Lake 

Wood's  Comers 

Wood's  MiU 

Woodstock,  Geodetic  Station 

Wyandotte 

Wyman 

Ypsilanti 


Authority. 


Elevatiou. 


G.  R.  &,  Ind.  R.  R  . 
D.  &.B,  C.  R.  R  ... 
G.  R.  4&  Ind.  R.  R  . 
Mich.A.L.R.R.... 
D.,G.H.&M.R.R 
G.  R.  4&  Ind.  R.  R  . 
Mich.  Cent.  R.  R  . . . 
D.,  L.  &N.  R.  R.. 
J.,  L.  &,  S.  R*  R  . . . 
L.  S.  <&  M.  S.  R.  R 
J.,  L.  <&  S.  R.  R  . . . 
J.,  L.  &S.,R.R  ... 
G.R.&Ind.R.R  .. 
U.  8.  Lake  Survey. 
U.  8.  Lake  Survey. 
D.,L.&N.R.R.... 
J.  I  L.  <&  S.  R«  R  . . . 
Mich.  Cent.  R.  R  . . . 
L.  S.  &  M.  S.  R.  R 
Mich.  Cent.  R.  R  . . . 
D.,  L.  &N.  R.  R  .. 
D.,  L.  &  N.  R.  R  . 
M.,  H&O.  R.  R  .. 
G.  R.  &  Ind.  R.  R  . 
D.,  L.  &N.  R.  R  .. 
D.,  L.  &N.  R.  R.. 
U.  S.  Lake  Survey. 
L.  S.  Sl  M.  S.  R.  R 
D.,  L.  &N.  R.  R.. 
Mich.  Cent.  R.  R  . . . 


Feet. 

1,047 

641 

SA^ 

635 

98B 

747 

662 

892 

774 

690 

58» 

957 

1,089 

1,508 

1,248 

1,004 

604 

842 

824 

900 

781 

891 

1,456 

891 

851 

926 

1,191 

580 

960 

714 


(270) 
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Station. 


43cio 

dhaftsbarg 

Shelby  Depot 

ShelbyviUe 

Shelter  Bay,  Geodetic  Station 

Shenaneo  Mine 

Sheparcteville 

Sheridan 

Do 

Sherman,  Geodetic  Station 

Sherwood 

Shiloh 

Simons 

Snyder 

Sonth  Boardman 

Soath  Haven 

Sonth  Lansing 

{^onth  Lyon 

Spinnings 

Spring  Arbor 

Spring  Lake 

Springport 

SpurrMine 

Spurr  Mountain 

Standard  Mine 

Standish 

Stanton 

Stanton  Junction 

Stanwood 

State  Road 

Stimpson's 

Sterling 

Steward  Mine 

Sturgeon 

Sturgeon  River,  Geodetic  Station 

Sturgis 

Suffield 

Superior,  Lake 

Swartz  Creek 

Taylor 

Taylor  Mine 

Tecnmseh 

Tekonsha 

Terry's 

Thomas 

Three  Lakes 

Three  Oaks 

Three  Rivers -. 

Travis 

Trenton 

Tribola,  Geodetic  Station 

Trowbridge 

Trufant's 

Tnstin 

Union  City 

Upper  Big  Rapids  ....' 

Utica 

Tandalia 

Vassar 

Yennontville 

Temon 

Ticksbnrg 

TnJcan,  (^odetlc  Station 


Authority. 


IfV^agaiHi 


Mich.  Cent.R.R... 
C.&G.  T.  R.  R.... 

C.  <&  M.  L.  S.  R.  R 
G.  R.  4&  Ind.  R.  R. 
U.  S.  Lake  Survey. 
^L  H.  &O.R.R.... 
D.,  G.  H.  &  M.  R.  R 
D.,  L.  &N.  R.R  .. 

G.  R.  V,  R.  R 

U.  S.  Lake  Survey  . 
Mich.  A.  L.  R.  R... 
D.,  L.  &N.  R.R  .. 
G.  R.  &Ind.  R.  R.. 
Mich.  A.  L.  R.  R  .. 
G.  R.  &  Ind.  R.  R  . 
K.  &S.  H.  R.  R... 
L.  S.  <&  M.  S.  R.  R  . 
D.,  L.  ^.  R.  R.. ... 

D.  &>,  B.  C.  R.  R... 

Mich.  A.  L.  R.R 

D.,  G.  H.  &M.  R.  R 
L.  S.&M.  S.  R.  R. 
M.  H.  &O.R.R... 
M.  H.  &0.R.  R... 
M.  H.  &O.R.R.... 
J.,  L.  <&  S.  R,  R  ... 
D.,L.  &N.  R.R... 
D.,  L.  &N.  R.  R  .. 
G.  R.  .&  Ind.  R.  R  . 
J.y L.  &  S.  R. R.... 

A.  &D.  R.R 

M.  H.  &0.  R.R... 
M.  H.  &0.  R.R... 
M.H.&O.R.R.... 
U.  8.  Lake  Sur^'ey  . 
L.S.&M.S.R.R  .. 
C.&G.T.R.  R  .... 
U.  S.  Lake  Survey . . 

C.  <&  G.  T.  R.  R  .... 
M. ,  H.  &  O.  R.  R  ... 
M.,H.&O.R.R... 
L.S.&M.S.R.R  .. 

Mich.  A. L.  R.R 

J.,L.  &  S.  R.  R  .... 

D.  <&  B.  C.  R.  R  ... 
M.,H.&O.R.R... 
Mich.  Cent.  R.  R  .. 
L.S.&M.S.R.R  .- 
G.  R.  &  Ind.  R.  R  . 
L.S.&M.S.R.R  .. 
U.  S.  Lake  Survey. 

C.  <&  G.  T.  R.  R  . .» 
D.,  L.  &  N.  R.R  .. 
G.  R.  &  lud.  R.  R . 
Mich.  A.  L.  R.  R  .. 
G.  R.  <&  lud.  R.  R  . 

D.  &B.  C.  R.  R... 

Mich.  A.  L.  R.R 

D.  <&  B.  C.  R.  R . . . . 

G.  R.  V.  R.  R 

D.,  G.  H.  &  M.  R.  R 
G.  R.  &  Ind.  R.  R  . 
U.  8.  Lake  Survey. 
D.,L.  &N.  R.  R  .. 


Elevation. 


Feet. 

845 

879 

808 

832 

1,054 

1,421 

749 

856 

806 

1,038 

872 

848 

1,219 

971 

1,005 

583 

807 

933 

621 

994 

596 

98G 

1,607 

1,602 

1,538 

627 

904 

821 

954 

602 

865 

1,567 

1,602 

1,643 

947 

934 

783 

602 

782 

1,225 

1.516 

807 

937 

589 

1,093 

1,616 

669 

805 

742 

584 

1,237 

851 

884 

1, 212 

900 

927 

650 

878 

643 

817 

770 

852 

1,328 

856 
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Station. 


Butterfield 

Byron 

Campbell 

Canby 

Carver 

Do 

Cass  Lake,  water 

Castle  Rock 

Centreville 

Chaska 

Do. crossing  of  M.  &.  St.  L.  R.  R 

€hatfieia 

-Chatfield  Junction 

Chester 

Christina 

Claremont , 

Clear  Lake 

Clear  Water,  water 

CUnton  Falls 

Cockato 

Conrtland 

Do.,  bridge 

Do  ...high water 

Crookston 

Crow  Wing 

Do water 

Crystal,  Lake 

Dahlgren 

Darwin ". 

Davis,  Camp 

Dayton  Bluff 

De  Forest 

De  Graff 

Delano 

Delevan 

DetroitCity 

-Dexter 

Dodge  Centre 

Doran 

Doty 

Douglas 

Dover 

Drake 

Dresbach 

Duluth 

Do..  Lake' Superior 

Do.. Signal  Station 

Dnndas 

Dundee 

Eagle  Creek  bridge 

Eagle  Lake 

East  Henderson,  water 

East  Henderson 

East  Minneapolis 

East  Okabena  Lake,  water 

Easton 

East  Richmond 

East  Saint  Cloud 

East  Saint  Peter 

East  Sawteeth,  Geodetic  Station.... 

Eckelson,  Lake 

Eden  Prairie 

Ed^erton 

Elgin , 


Authority. 


St.,  P.  &  S.  C.  R.  R  ... 

C.  <&  N.  W.  R.  R 

St.P.&P.R.R 

C.&X.W.R.R 

C.,M.&  St.P.R.R  .. 

M.&St.  L.R.R 

U.  8.  Engineer  Corps. 
C.M.&8r.P.R.R... 
L.,  S.  <&  AI.  R.  R.  R . . . 
C.,M.  &ISt.  P.  R.  R 
C.,M.  &St.  P.  R.  R 
C.  &N.  W.  R.  R..., 
C.  &N.  W.  R.  R  .... 
C.  &N.  W.  R.  R  .... 

St.  P.  &P.  R.  R 

C.  &N.  W.  R.  R  .... 
bt.  P.  oc  P.  R.  R . . . . . 
U.  S.  Engineer  Corps. 
C.,M.  &  St.  P.  R.  R. 
St.  P.  <&  P.  R.  R....  < 
C.  &N.  W.  R.  R  .... 
C.  &N.  W.  R.  R  .... 
C.  &N.W.  R.  R  .... 


St.  P.  Sc  P.  R.  R. .... .... .... 

U.  S.  Engineer  Corps 

St.  P.  &  S.  C.  R.  R 

C.,M.  &St.  P.  R.  R 

St.  P.  &  P.  R.  R. ...... ...... 

Pacific  R.  R.  Reports 

C.,M.  &St.  P.  R.  R 

CM.  &St.  P.  R.  R 

St.P.  &P.  R.  R 

St.  P.  &P.  R.  R 

C.,M.  &St.  P.  R.  R 

N.  P.  R.  R 

C.,M.  &St.  P.  R.  R 

C.  ifeN.  W.  R.  R 

St.  P.  &P.  R.  R 

C.  &N.  W.  R.  R 

St.,&P.R.  R 

C.  &N.  W.  R.  R 

Sts  P.  &S.  C.  R,  R 

C. M. &,  St.  P.  R.  R. .......... 

X^  •    X   •    XV  •    X\  ••••**•   ••••   ••••   «••• 

Xl  •     JL    •     Xlr«    Aw  •    ••••••    %•••■•    ••••«• 

U.  S.  Signal  Ofl9ce 

C. ,  M.  &  St.  P.  R.  R.. ....... 

St.  P.  &  H.  O.  R.  R. . . . .  ...... 

St.  P.  &  S.  C.  R.  R 

C.  &N.W.  R.  R  

U.  S.  Engineer  Coi*ps 

ot'.  sr»  aE> is.  Vy .  Xv.  xC •  ......  .... 

M.  &St.  L.  R.  R 

St.  P.  &  o.  C  R.  R. ...... .... 

C,  M.  &St.  P.  R.  R 

C,  M.  &  St.  P.  R.  R  ......... 

St.  P.  &P.  R.  R 

St.P.  &S.  C.  R.  R 

U.  S.  Lake  Survey 

R.  R.  Reports 

M.  &,  St. L. R.R  ......  ....... 

C.,M. oL St. P. R. R  ........... 

V^  •  Otr   J?l  •    W  .  JV.  Xb  ....  .•■•   .«••.. 


Elevation. 


Feet, 

1,184 

l,ii50 

977 

1,243 

815 

719 

1,300 

935 

929 

728 

730 

976 

1,275 

1, 122 

1,219 

1,280 

993 

936 

1,107 

1.022 

936 

811 

797 

881 

1,190 

1,146 

994 

982 

1,127 

994 

710 

1,446 

1,056 

923 

1,057 

1,364 

1,412 

1,288 

968 

1,310 

1, 121 

1,13'i 

1,516 

676 

607 

602 

644 

955 

1,443 

708 

1,012 

710 

734 

830 

1,569 

1,046 

658 

1,011 

748 

1,505 

1,454 

882 

1,550 

1,069 


(2J2) 
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Station. 


Authority. 


Elk  Lake 

Elk  River 

Elk  River,  water 

Ellea 

Empire 

Evausville 

Eyota 

Fairfield 

Fainuonnt 

Faribault 

Farmiogton,  crossing  H.  d&  D.  R.  R 

Do Depot 

Do crossing  Iowa  and  Minnesota 

division 

Faxon,  water 

Flandrean,  Big  Sioux  River 

Fond  dn  Lac... 

Forest  Lake 

Forest  Mills 

Do 

Fountain 

Frazee  City 

Frontenac 

Fulda 

Fulton 

FurJt 

Glasgow 

Glencoe 

Glenville 

Glyndon 

Good  Thunder 

Goose  Lake 

Gordon 

Grand  Meadow 

Grandview 

Granite  Falls 

Hamilton 

Hammond 

Hancock 

Hartland 

Hastings 

Do..L.  W 

Do..  Junction 

Hatfield 

Havana 

Hawley 

Hay  ward 

Hector 

Helena 

Henderson,  water ... 

Henry  Lake 

Herman 

Heron  Lake,  depot 

Do water 

Hersey  (Brewster) 

Hinckley  

Hobart 

Hokah 

Homer 

Hopkins 

Hospers 

Houston 

Houtland 

Hutchison 


P.  It.  R.  Reports 

St.P.&P.R.R 

U.  S.  Engineer  Corps 

Toner  

C,  M.  &  St.  P.  R.  R  . 
St.  P.  &,  P.  R.  R  •  •  •  • .  • 

C.&N.W.R.R 

C,  M.  &  St.  P.  R.  R . 
C,  M.  &  St.  P.  R.  R  . 
C,  M.  &  St.  P.  R.  R  . 
C,  M.  <fe  St.  P.  R.  R . 
C,  M.  &  St.  P.  R.  R  . 
C,  M.  <fe  St.  P.  R.  R. 


U.  S.  Engineer  Corps 
St.  P.  &  S.  C  R.  R. ... 

^^  .  C^  •  XV.  ^t  ....  ....  ....< 

L.  S.  <Sr-  M.  R.  R.  R . . . . . 

C.&N.W.R.R 

Minn.  Mid.  R.  R 

C,  M.  &St.  P.  R.  R.. 

N.P.R.R 

C,  M.  <Sr  St.  P.  R.  R. 
C,  M.  &>  St.  P.  R. R  .. 
St.  P.  &0  P.  R.  R. . . . . . 

Minn.  Mid.  R.  R 

Minn.  Mid.  R.  R 

C,  M.&St.P.R.R  ... 

B.  C.  R.  &0  R.  R.  R . . . . . 

X^  •  A^  •  X^B  X^  ••«•   ••••    ••••■ 

C.,M.A;St.P.R.R  .... 
L.,  S.  <&  M.  R.  R.  R  . . . . 

St.P.&P.R.R 

C.,M.  dr  St.P.R.R  ... 

C.&N.W.R.R 

C.,M.&  St.P.R.R..., 
St.  P.  &  S.  C  R.  R  . . . . . 

Minn.  Mid.  R.R 

St.P.&P.R.R 

M.&St.  L.R.R 

C,  M.&  St.P.R.R..., 
U.  S.  Engineer  Corps  . . 
C.,M.&  St.P.R.R.... 
C,  M.  &  St.  P.  R.  R.... 
C.,M.&  St.P.R.R.... 

C, M.&St.  P.  R.  R... 
C,  M.  &  St.  P.  R.  R  .. 

M.  &  St.  L.R.R 

U.  S.  Engineer  Corps  . . 

P.  R.  R.  Reports 

St.P.&P.R.R 

St.P.&S.C  R.R 

St.  P.  &  $.  C.  R.  R... .. 

St.  P.  &  S.  C.  R.  R 

L.,  S.&M.R.R.R  .... 

C.,M.&  St.P.R.R.... 
C.,M.&Ht.P.R.R.... 
^I.  &  St.  Li.  R.  R ..... . . 

Tonor  

C.,M.&  St.P.R.R.... 

M.  &  St.  L.  R.  R.... ... 

Toner  


«  V  •  V  • 


•   «  «  •  • 


•  •  •     •  I 


Elevation. 


!••«•• 


Feet. 

1,298 
903 
850 

1,600 
889 

1,345 

1,237 
943 

1,176 

1,002 
901 
904 
904 

699 

,1,501 

608 

906 

1,023 

970 

1,302 

1,411 

721 

l,f08 

709 

821 

717 

1,007 

1,223 

925 

974 

888 

1,017 

1,338 

1,173 

941 

714 

805 

1,150 

1,240 

709 

664 

709 

1,662 

1,222 

1,152 

1,248 

1,081 

886 

709 

1,284 

1,063 

1,417 

1,403 

1,485 

1,025 

1,386 

649 

663 

919 

1,438 

679 

1,247 

1,050 
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[BULUSi 


Station. 


Iceland 

Ida 

lona 

lOfiOO 

Isinonra 

Island  Lake 

Itasca 

JanesviUe 

Janett 

Jessie  Lake 

Jordan 

Judsou,  water 

Junction 

Kalikomeja  Lake 

Kan  d  iy  olu 

Easota 

Do.  Junction 

Do. Minnesota  River  Bridge 

Do. Minnesota  River,  low  water  .. 

Do. Minnesota  River,  high  water. 

Kasson 

Keegan 

Eeeffan's  Lake,  grade 

Eellogff. 

Kettle  Kiver  depot 

Eilkenny 

Kimberley 

Elrkhoven 

Etttson 

Lao  qni  Parle 

La  Crescent 

Do high-watermark 

Do lime-kiln 

Lake  Benton 


Authority. 


St. P. <&  S. C. R. R  ....... 

St.P.&P.R.R 

Cf  M.  &0  St.  P.  R.  R .  .....< 

M.  &>  St.  L.  R.  R...... .. . 

C;  M.  &,  St.  P.  R.  R  .... . 

St.P.&P.R.R 

C  &0  N.  \V.  R.  R. ...... . 

Minn.  Mid.  R.  R 

P.R.  R.  Reports 

M.  or> St.  L.  R.  R. ...... . 

U.  S.  Engineer  Corps 

St.  P.  &S.  C.  R.  R 


Elevation. 


St.  P.  &>  P.  R.  R ..... . 

C.&N.  W.R.R 

St.  P.  &>  S.  C.  R.  R  . . . 

C.&N.W.R.R 

C.&N.W.R.R 

C.&N.  W.R.R 

C.&N.W.R.R 

Minu.  Mid.  R.  R 

C.,M.&St.P.R.R... 
C.,M.&St.P.R.R... 
L.  S.  &  M.  R.  R.  R . . . . 
M.  &  St.  L.  R.  R ..... . 

^31  •  X^  •  XVft  XX  •■«•••   «••»«• 

St.  P.  <&  P.  R.  R .....  ■ 
St.  P.  &  P.R.R.. 
U.  S.  Engineer  Corps 
C.,M.&St.P.R.R.. 
C.,M.&St.  P.R.R.. 
C.,M.&St.  P.R.R.. 
C.&N.W.R.R 


V  .    .  . 


Lake  City C.,M.ifc  St.P.R.R. 


Do...  water 

Lake  Crystal 

Lakefield 

Lake  Side 

Lake  Traverse,  water 

Lamberton 

liaMoille 

Lanesboro 

Langdon 

Langola 

Lansing 

Lapham  

Leech  Lake 

Lena 

Lester  Riv.  Geodetic  Station 
Le  Sueur 


U.  S.  Engineer  Corps 

StP.&S.C.R.R  ... 

C.,M.&St.P.R.R... 

N.  P.  R.  R.... 

M.  <&  St.  P.  R.  R . . . . . . 

C.&N.W.R.  R 

C.,M.&St.P.R.R... 
C.,M.&St.P.R.R... 
C.,M.&St.P.R.R... 

St.P.&P.  R.R 

St.P.&  P.  R.R 

Smithsonian 

U.  8.  Eufjineer  Corps. 

C.&N.W.R.R 

U.  S.  Lake  Survey . . . . 
St.  P.  <&  S.  C.  R.  R  .. 
U.  S.  Engineer  Corps . 
St.  P.  &  S*  C  R.  R  . . 
C.&N.  W.  R.  R 


Do..wat«r 

Do  ..high  water  in  Minnesota  River. 

Lewiston 

Lincoln 8t.  P.&  S.  C.  R.  R 

Litchfield I  St.  P.  &  P.  R.  K.. 

Little  Falls 

Long  Lake  Station 

Lower  Bass  Lake 

Luzerne 

Lyle 

McCracken 

Madison 

Manchester 


St«  P.  &  P.  R.  R. ....... 

St.  P.  &0  P.  R.  R. ....... 

St.  P.)  S.  &>  T.  F»  R.  R. . 

St.  P.  &S.  C.  R.  R 

Cy  M.  &  St.  P.  R«  R..... 

Minn.  Mid.  R.  R 

CM.  &  St.  P.  R.  R 

M.  &  St.  L.  R.  R 


•  • .  • . .  •  I 


Feet, 

996 

1,402 

1,608 

1,146 

S99 

1.307 

895 

1,063 

792 

1,260 

753 

759 

1,633 

1,092 

1,216 

794 

800 

781 

723 

r.» 

1,252 

759 

948 

708 

1.114 

i;056 

1,233 

1,104 

886 

940 

647 

648 

650 

1,759 

705 

658 

987 

1,463 

1,335 

970 

1,144 

660 

841 

813 

1,063 

1,224 

850 

1,292 

1,073 

1,157 

7.53 

715 

735 

1,211 

1,042 

1,125 

1,118 

949 

893 

1. 
1,1 
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Station. 


Authority. 


^iankato 

Do..wAter 

-3faDomin 

Jfapleton 

3IarioD 

:M«r8haU 

Hazeppa 

Medalia 

Hedford 

Kelroee 

Hendota  

Do.. St.  PanlJnnction 

Heriden 

itferriam  JaDotion,  St.  P.  &  S.  C.  R.  R 

lfi<lland  Jimctlon 

■Milan 

Ifillville 

liiiuieapolis 

Do Miss.  Riv 

^ioneiaka  L.  W 

Alinneopa  

Do . .  bridge,  68  feet  above  water 

-teinneota 

AdUoneeota  City 

<^€mne80ta  Fails 

Do (foot  of) 

-^dinxiesota  Lake 

•^WfUmetonka  Lake 

Creek 

[ont^mery 

lonticello,  wat«r 

[ontevideo 

iMoorbead,  Signal  Station 

I>o. . .  East  bank  Red  Riyer 

[ooee  Lake,  depot 

[orria 

[otley 

[oand  Prairie 

^Blonntain  Lake 

.I^lnlford's  Siding 

ZAIoskoda 

^SKewport 

Do-.L.  W 

^^ewPragne 

^I3lew  Richland 

I3Ie  w  (Jim 

Do.,  high  water  in  Minnesota  River 

Nicollet 

Nicola 

J^ininger,  water 

Norman 

North  Branch 

Nortbfield 

Oa^dale 

Oakea , 

Oak  Lake 

Oakland 

Odeaea 

Okabena 

Olivia 

Olmstead 

Oronoco ♦. 

OrtonviUe 


C.,M.  &  St.  P.  R.  R  . 
U.  S.  Engineer  Corps 
St.  P.  &  P.  R.  R ..... . 

CM.  &St.  P.  R.  R  . 

Toner 

C.4&N.  W.  R.  R 

Minn.  Mid.  R.  R 

St.  P.  &S.  C.  R.  R.. 

C.,M.  &P.  R.  R 

St.  P.  <&  P.  R.  R . . . . . 
St.  P.  &S.  C.  R.  R.- 
C.M.  &St.  P.  R.  R.. 

C.  &N.W.  R.  R 

M.  &,  St.  L.  R.  R . . . . . 

Minn.  Mid.  R.  R 

C.,M.  &St.  P.  R.  R. 

Minn.  Mid.  R.  R 

M.&St.  L.  R.  R 

U.  S.  Ebgineer  Corps 
U.  S.  Engineer  Corps 
St.  P.  <&  S.  C.  R.  R . . . . 
St.  P.&S.  C.  R.R... 

C.  &N.  W.  R.  R 

C.,M.  &St.  P.  R.  R.. 
C.|  M.  &>  St.  P.  R.  R. .. 
U.  S.  Engineer  Corps. 

Do 

St.  P.  &  P.  R.  R 

C.,M.&St.P.R.R.... 

M.  &,  St.  L.  R.  R ...... . 

U.  S.  Engineer  Corps. . 
C,  M.&8t.P.R.R... 
U. S. Signal  Office. ^.- 

N.  P.  R.  R 

L. ,  S.  <&  M.  R.  R.  R . . . . 

St.  P.  <&  P.  R.  R ..... . . 

N. P. R.R....  ......  .. 

C,  M.&St.P.R.R..  . 
St.  P.  &,  S.  C  R.  R . . . . . 

M.  Sc  St.  L.  R.  R ...... . 

J  1  •    X^.     ^\.    £w    ......     ......a 

C,  M.&St.P.R.R... 
U.  S.  Engineer  Corps. . 
M.  &  St.  L.  R.  R . . . . . . . 

M.<&8t.L.R.  R 

C.&N.W.R.R 

C.&N.W.R.R 

C.  <S{;  N.  W.  R.  R 

St.  P.  &  S.  C.  R.  R 

U.  S.  Engineer  Corps. . 
N. P. R. R.. .... ...... . 

L.  b.,  31.  XV.  R,  B....  ••. 

C,  M.&St.P.  R.R... 
St.P.,S.&T.F.R.R.. 
St.  P.  &  P.  R.  R ..... . . 

N.P.R.R 

C,  M.&  St.P.  R.R  ... 
C.,M.&  St.P.R.R... 
C,  M.&St.P.R.R... 
C,  M.  &St.P.R.R.., 

C.&N.W.R.R 

C.&N.W.R.R 

C,  M.&St.P.R.R... 


> . .  I 


Elevation. 


Feet. 

770 

751 

b42 

1.031 

1/200 

1,174 

i)35 

1,021 

1,096 

1,189 

718 

769 

1,149 

753 

695 

995 

787 

835 

794 

644 

871 

863 

1,179 

677 

1,041 

869 

1,038 

922 

692 

1,063 

890 

927 

923 

906 

1,054 

1,122 

1,222 

660 

1,300 

1,060 

1,085 

751 

672 

973 

1,178 

837 

808 

980 

706 

665 

1,287 

885 

915 

879 

1,228 

1,369 

1.265 

963 

1,410 

1,082 

1,054 

1,041 

990 
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[BU 


Station. 


Authority. 


Eleva 


Osakis 

Oshawa 

Ottawa 

Do.  water...  V 

Owatonna 

Do. .  .croflsiDg,  C.  d&  N.  W.  B.  R 

Pembina 

Pemidgi  Lake 

Perham 

Peterson 

Pierre,  Fort 

Pike  Lake 

Pillager 

Pine  City 

Pinelsliuid 

Pipestone  City 

Do 

Plainview 

Do. ..Junction 

Pomme  de  Terre 

Do Creek  (month) 

Poplar  Lake 

Posts 

Prior  Lake,  Station  .... 

Do water 

Qui  Parle,  Lake 

Bainy  Lake 

Ramsev,  cross.  S.  Minn.  R.  R.  &>  St.  P.  R.  R. 

Randall 

Rapidan 

Read's  Landing 

Do .L.  W 

Red  Wing 

DO...L.  W 

Redwood  Falls 

Reinville  Trading  Post 

Renville 

Richmond 

Rideeley,  Fort,  water 

Ripley,  Fort 

Rochester 

Rolette 

Rosemonnt 

Rush  City 

Rnshford 

Rnshmore 

Sacred  Heart 

St.  Anthony's  Falls  ...*. 

Do Junction 

Do low  water,  MississippiRlver . . 

St.  Augusta,  water 

St.  Charles 

St.  Cloud,  east  shore  Mississippi  River 

Do . . .  west  shore  Mississippi  River 

Do . . .  low  water,  Mississippi  River 

St.  Cloud  Mill,  Mississippi  River 

Do low  water,  Mississippi  River. 

St.  Croix  Lake,  draw-bridge 

Do low  water 

St.  James 

St.  Johns 


St.  P.  &0  P.  R.  R ..... . 

C.&N.W.R.R 

St.  P.  &,  S.  C.  R.  R . . . . 
U.  S.  Engineer  Corps 

C.  &N.  W.R.R 

C,  M.  &  St.  P.  R.  R. 

Toner 

Toner 

N.  X.  R.  R...... ..... 

C,  M.  &St.  P.  R.  R. 
Pacific  R.  R.  Reports. 
Pacific  R.  R.  Reports. 

N.  P.R.R 

L.,  S.  &  M.  R.  R.  R  . . 

C.&  N.W.R.R 

St.  P.  &  S.  C.  R.  R . . . . 
C,  M.  <&  St.  P.  R.  R  .. 

C.&  N.W.R.R 

C.  &N.W.R.R 

St.  P.  &  P.  R.  R  ...... 

U.  S.  Engineer  Corps 

P.  R.R.  Reports 

C.  &N.W.R.R 

C,  M.  &  St.  P.  R.  R  .. 
C,  M.  &  St.  P.  R.  R  .. 

Petermann 

Hind 

C,  M.  &St.  P.R.R.. 

St.  P.  4&P.R.R 

C,  M.  AiSt.P.R.R.. 
C,  M.  &  St.  P.  R.  R. . 
U.  S.  Engineer  Corps  < 
C,  M.  &  St.P.R.R.. 
U.S. Engineer  Corps 
C.  &N.W.R.R 


•  •  •  •  ■  •  •  I 


St.  Joseph 
8t.  Ola 


lepj 


C,  M.  <&  St.  P.  R.  R .  • 
C,  M.  oc  St.  P.  R.  R  . . 
U.  S.  Engineer  Corps. 
St.  P.  <Sr  P.  R.  R . . .  • . . 

C.4&N.W.R.R 

St.P.&P.R.R 

C,  M.  &,  St.  P.  R.  R  . 
L.,  S.  &>  M.  R.  R.  R  . . . 
C,  M.  &  St.  P.  R.  R.. 
St.  P.  &  S.  C.  R.  R . . . . 
C,  M.  &  St.P.R.R. 

Smithsonian  Inst 

St.  P.  &P.  R.R 

St.  P.  &  P.  R.  R  . . . . . 
U.  S.  Engineer  Corps. 

C.  &N.  W.  R.R 

St.  P.  &P.  R.R 

St.  P.  &  P.  R.  R  . . . . . 
St.  P.  «&•  P.  R.  R . . .  • . . 
U.  S.  Engineer  Corps 

St.  P.  <&  P.  R.  R 

C.  4&N.  W.  R.R 


St.  P.  &  S.  C.  R.  R 
St.  P.  &  P.R.R  .. 
St.  P.  &P.  R.  R.. 
St.  P.  &  P.  R.  R.. 
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MINNESOTA. 


15a 


Station. 


Authority. 


EleTation* 


St.  Paul,  extreme  low  water  in  Mississippi 
Kiver,  1864.  ■ 

Do. .ordinary  low  water 

Do. .high  water,  1850 

D«> . .  Union  Depot  (old  level) 

Do . .  Union  Depot  (new  level) 

Do. .Signal  Station 

St.  Peter 

Do.,  water 

St.  Vincent,  bank  Bed  River 

Do high  water,  1866 

Do usual  water  surface 

Do Signal  Station 

Sakatah  Lake 

Sandy 

Do.  Lake 

Sauk  Center 

Sauk  Rapids 

Shakopte,  crossing  of  St.  P.  &  S.  C.  R.  R. 

Do low  water,  Minnesota  River 

Do high  water,  Minnesota  River  . . . 

Sherburne 

ShetekLake    

Sicottes 

Sleepy  Eye 

Do Lake  Station 

Smith  Lake 

Snelliug,  Fort 

South  Bend 

Do  — water 

Spirit  Lake 

Split  Rock,  Geodetic  Station 

Springfield 

Spring  Valley 

Stanley 

Stewart 

Stillwater 

Do. .  .low  water  in  Saint  Croix  Lake. . . 

Stillwater  Junction 

Stockton 

Sueur  Lake 

Sumter 

Superior,  Lake 

Swede  Grove ... « 

TakaraLake 

Theilman 

Thompson 

Tiger  Lake 

Do water 

Tintah 

Tracey 

Do 

Traverse  Lake,  water 

Tumuli 

Twin  Lakes 

Twin  Rivers,  water 

Tyler 

Upper  Bass  Lake 

Utica 

Victoria 

Viola 

Wabasha 

Do . .  water 


U.  S.  Engineer  Corps 


Mean  result  from  R.  R.  levels. . 

U.  S.  Engineer  Corps 

Mean  result  from  R.  R.  levels. 
Mean  result  from  R.  R.  levels 

U.  S.  Signal  Office 

C  oc  N.  \y .  R.  R. ...... ...... 

U.  S.  Engineer  Corps 

St.P.&P.R.R 

St. p.  &t  p.  R.  R. ..........  .. 

U.  S.  Signal  Office 

Toner 

C.&N.  \V.R.R 

Toner , 

Ov.  L»   Olt  XT »  XV.  Xv   ........  .... 

St.  P.  &  P.  R.  R...... .... .... 

C,  M.  4&  St.  P.  R.  R. ........ 

C. , M.  &,  St.  P.  R. R  ...... .... 

C,  M.  <&  St.  P.  R.  R  ........ 

C,  M.  w  St.  P.  R. R  ....  .... 

Petermann 

N.P.R.  R 

C.  &N.  W.  R.  R 

C.  &N.  W.  R.  R 

S.,  P.&P.  R.  R , 

Med.  Dep.,  U.  S.  A. 

St.  P.  &0  S. C. R.  R.... ...... 

U.  S.  Engineer  Corps 

Toner 

U.  S.  Lake  Survey 

C.  &N.  W.  R.R 

C,  M.  &>  St. P.  Ra  R.... ..... 

St.  P.  oL  P.  R.  R.... ...... ... 

C.,M.&St.P.R.R 

St.  P.,  S.  <&  T.  F.  R.  R...... 

St.  P.,  S.  &0  T.  F.  R.  R  ...... 

C.  4&N.  W.  R.R 

C.  &N.  W.  R.  R 

Petermann 

C,  M.  4&St.P.R.R 

U.  S.  Engineer  Corps 

St.  P.  &>  P.  xC.  A............. 


...    .... 


Minn.  Mid.  R.R... . 

N.  P.  R.  R 

R.  R.  reports 

C,  M.  &St.P.  R.  R 
St.P.&P.R.R. 

C.  &N.  W.R.  R 

Minn.  Mid.R.R 

U.  S.  Engineer  Corps  . . 
St.  P.  &  P.  R.  R...... ... 

M.  &  St.  L. R.  R  .. ...... 

St.  P.  &  P.  R.  R.... .... 

C.  &N.  W.  R.R 

St.  P.,  S.  &T.  F.R.R. 

C.&N.W.R.R 

St.  P.  <&  P.  R.  R 

C.  &N.W.R.R 

C.,M.  &  St. P. R.R..-. 
U.  S.  Engineer  Corps.. - 


Feet, 
683. 

685 

702 

688^ 

7(hi 

811 

81^ 

729 

792: 

787 

758 

804 

932 

1,089' 

1,450 

1,232 

1,008 

756. 

692 

719 

1,273 

1,51& 

1,282 

1,034 

1,020* 

1,049* 

82a 

808 

755 

i,3ia 

765 

1,025. 

1,266^ 

902 

1,064 

680 

660- 

876 

753. 

1,011 

1,035 

602 

1.186 

1,168 

74a 

1,038 

979 

979 

991 

l,40a 

756 

950 

1,196 

1,255 

1,117 

1,750 

926 

1,170" 

1,366 

1,12S^ 

712 

656 


(277) 
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[bull.  9. 


Station. 


Aathority. 


Elevation. 


Waoonta,  low  water 

Wadena 

Walnnt  Grove 

Waseca 

Watab...- 

Do. Mississippi  River 

Waterville 

Watson 

Waverly 

Wayzota 

Weaver 

WeUs 

Westcett  

West  Saint  Cloud 

West  Sawteeth,  Geodetic  Station 

West  Union 

Whalan 

White  Bear 

White  Bear  Lake  Junction 

White  Earth 

Wilder 

Wild  Rice 

Willmar 

Windom 

Winnebago  City.... 

Winnibigoshish  Lal^e 

Winona 

Do. low  water 

Win's  Station 

Withinffton 

Woods,  Lake  of  the 

Woodstock.... 

Worthington 

Wykoff 

Wyoming 

Toong  America 

Znmbro  Falls 

Znmbrota 


U.  S.  Engineer  Corps 
N.  1 . K. R...... ... 

C.&N.W.R.R... 
C.  &N.W.R.R  .. 
St.P.&P.  R.R... 
U.  S.  Engineer  Corps 
M.&St.L.R.R  ... 
C,  M.  &  St.  P.  R.  R 
St.P.&P.  R.  R..., 
St.  P.  &0  P.  R.  R . . . . 

C,  M.&St.P.R.R 
C..M.&St.P.R.R 
C,  M.&St.P.R.R 
St.P.A  P.R.  R.... 

U.  S.  Lake  Survey . . 
St.  P.  &>  P.  R.  R . . . . 

C,  M.&St.P.R.R 
M.  4&  St.  L.  R.  R  ... 
L.  S.  oCf  M.  R.  R.  R . . 

Toner  

St.P.&S.C.R.R.. 
StP.&P.R.  R.... 
St.P.&P.R.  R.... 
St.P.&S.C.R.R.. 
C,  M.  &  St.  P.  R.  R 
U.  S.  Engineer  Corps 
C,  M.&  St.P.R.R. 
U.  S.  Engineer  Corps 
St.  P.,  S.&T.F.R.R 

Hinds 

St.  P.  oc  S.  C.  R.  R . . 
St.  P.  4&  S.  C.  R.  R . . 
C,  M.4&St.P.R.R 
L.  S.  &  M.  R.  R.  R . . 
C,  M.&St.P.R.R 

Minn.  Mid.  R.R 

Minn.  Mid.  R.  R 


Fett, 

659 

1.351 

1,223 

1,  K>3 

1,057 

1,001 

1,008 

1,029 

1,007 

931 

674 

1,153 

8d3 

1,025 

1,532 

1,323 

785 

919 

928 

1,070 

1,448 

903 

1,124 

1,353 

1,096 

1,290 

662 

634 

916 

1,272 

978 

1,822 

1,582 

1,310 

990 
836 
980 


(278) 


MISSISSIPPI. 


Station. 


ms 

da 

w^yn 

ett 

SUiint  Louis 

eville 

>o..  ..Sammit 

ksville 

atanna  

sville 

csdale 

me 

itii 

ford 

y 

oto 

ibntchie 

Pearl  River 

>t     

ville 

trprise 

ta 

dale 

Do 

n  wood,  on  Yazoo  River , 

Do high* water,  Yazoo  River. 

lada,  Miss.  Cent.  R.  R 

town 

tieebnrg 

lelberg 

Iiland 

ft 

Mtown 

neiB 

derdale 

rel 

khart 

Do.. .Summit 

n 

son 1 

piolia 

^hew 

'idlan , 

sissippi  City 

ohell's 

Idon 

keeta 

tan  Springs 

ihola 

Uona 

!hnt<a 

•  Christian 

tana 

itotoo  Ridge 

>lanrille , 

kirie 

nrta 

Itman 


Aathority. 


M.&N.W.R.R 
M.  &  O.  R.  R . . . . 

M.&O.R.R....... 

N.O.&N.E.R.R.. 
N.O.,  M.&T.R.R. 

M.&O.R.R 

M.&O.R.R 

M.  &  O.  R.  R 

M.&O.R.R 

Memphis  &  C.  R.  R 
M.&N.W.R.R  ... 
N.O.&N.E.R.R.. 
Memphis  &  C.  R.  R 

M.&O.R.R 

N.O.&N.E.R.R.. 

M.&O.R.R 

N.O.&N.E.R.R.. 
N.O.&N.E.R.R.- 

M.&O.R.R 

N.O.&N.E.R.R.. 

M.&O.R.R 

N.O.&N.E.R.R.. 
Meoipbis  &  C.  R.  R 
M.&N.W.R.R  ... 

V.&N.R.R 

V.&N.R.R 

V.&N.R.R 

M.&O.R.R 

N.O.&N.E.R.R.. 
N.O.&N.E.R.R.. 
N.O.&N.E.R.R.. 
Memphis  &  C.  R.  R 
M.&N.W.R.R  ... 
N.O.&N.E.R.R.. 

M.&O.R.R 

N.O.&N.E.R.R.. 
M.  &0.  R.  R 


•  •  ■  «  • 


•  •  ■  •  •  < 


■  •  •  «  %  • 


M.&N.W.R.R  ... 

M.  &0.  R.  R 

M.&N.W.R.R  ... 

M.&O.R.R 

M.&O.R.R 

N.  O.,  M.  &  T.  R.  R 
N.O.&N.E.R.R.. 
M.  & O.  R.  R...... .. 

M.  &  O.  R.  R . . . . .   . 

N.  O.,  M.  &  T.  R.  R 
N.O.&N.E.R.R.. 

M.&O.R.R 

N.  O.  &  N.  E.  R.  R 
N.  O.  M.  &  T.  R.  R 
N.  O.  &N.  E.  R.  R. 

V.  &N.  R.  R 

N.  O.  &N.E.  R.  R. 

M.  &0.  R.  R 

N.  O.  &  N.  E.  R.  R. 
M.«  &  O.  R*  R  •  •  •  •  •  • 


•  •  •  •  *  I 


Elevation. 


Feet. 

85 
244 
379 
306 

24 
511 
513 
276 
150 
463 

87 
276 
434 
316 
168 
210 
169 

48 
306 
239 
248 
260 
495 
936 
154 
158 
213 
386 
144 
315 
174 
455 

86 
235 
213 
239 
360 
426 

87 
185 

93 
213 
33b 

10 

69 
304 
183 

28 
219 
311 
282 

10 
271 
516 
313 
311 
360 
231 


(279) 
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[BIJLL.& 


Station. 

Authority. 

Elevation. 

fiieDzi....  •... 

M*  otf  O*  S*  S* ..i* ••.••.  ..... 

Ala*  (t*  M«  xC.  aC  ..._..  .._>_._. 

FeeU 
441 

Bnssells. - 

412 

Saltillo 

M.  ^  0.  R.  B 

318 

Scooba 

M.  ^^0.  R.  R 

193 

Shannon 

M.»     &    \J»    Rm    XV....   ......   ...... 

M*  OL  0«  Xv.  Xv....  •••... ...... 

M.  &  0.  R.  R... 

M.  4&  O.  R«  R.... ...... ...... 

N.  0.  &N.  E.  R.R 

M.  &.  0.  R.  R 

249 

Shubuta  

197 

Shnoulak 

221 

Sncamochee 

225 

Snlowah  .--- 

245 

Tibbee 

207 

Toonisnba 

295 

Tnpelo 

AI*  &>  0«  B>  R.. ......  ........ 

N.  0.  &N.  E.  R.  R 

M.  4&  0.  R.  R. ...... ......... 

N.  0.  &N.  E.R.  R 

U.  S.  Siffnal  Office 

280 

TuBcanola .... .... ...... ...... ..«. .... .... 

223 

307 

Yicksbnrg  d&  Meridian  Junction 

308 
244 

VossbnTfiT 

N.  O.  &  N.  E.  R.  R 

424 

M.  Sl  0.  R.  R.... ......  ...•». 

N.  0.  &  N.  E.  R.  R 

Jul*  w  O*  R.  R.... ......  •«.... 

N.  0>  ckf  N«  E •  R.  R..  ........ 

N.  0.,  M.  4&  T.  R.  R 

jhL*  uC>  O*  a*  R......  ......  .... 

M.  4kO.  RR 

187 

Wantnbbee 

349 

191 

West  Enterprise..... 

256 

West  Point 

8 
243 

165 

Yazoo  Pass 

M.  AN.  W.  R.  R 

9& 

• 

(280) 


MISSOURI. 


StatioD. 


Alexaudria,  H.  W.  Mississippi  River,  Idol 

Do L.  W.  Mississippi  River,  ld72. 

Alleuville 

Alma,  L.  W 

Amazonia 

Annapoliii 

^ppleton 

.Arbela 

.ArliDKton 

-^^nold 

^AsU  Hills 

.Athens 

^Atlanta 

^Qgnsta 

Aurora 

JLostin 

^ntnmwa,  track  station  house 

iBailey 

3arkiey 

Barnard 

Barrel's  Station 

Barrett's 

Beaman 

Bear  Creek 

Belmont 

Benton 

Berger - 

Bertrand 

Besaville 

Beverly 

Do. crossing  C,  R.,  I.  dsP.  R.  R 

Bevier 

Biffelow 

Bi|c  Field 

BiIliDf;s 

Birds  Point 

Bismarck 

■Black  well 

Bolckow 

Bolivar 

Bbnnot's  Mills 

Boone  Creek 

Boonville 

Bott«vilJe 

BonrboD  

Bowling  Green 

Boynton 

Breckeoridge 

Brecklin -.. 

Brookfield 

Brookline 

Brook's  MiU 

BrowDiDg 

Bmuswiok 

Brush  Creek 

Baekland 

Boeklin 


Authority. 


Mo.,  Iowa  &  Neb.  R,  R 

Mo.,  Iowa  &  Neb.R.R 

St.  L.,  I.  Mt.  &S.R.R 

U.  S.  Eng'r.  Corp« 

K..  C|  St.  J.  &,  C  o.  R.  R.*.. 
St.  L.,  I.  Mt.  &>  S*  R.  R...... 

Mo.,  Kans.  &,  Tex.  R.  R 

Mo.,  Iowa  &  Neb.  R.  R 

St.  L.&S.  F.  R.  R 

H.  oc  St.  J.  R.  R 

St.  L.,  I.  Mt.  <&S.  R.R 

Toner  

W.,  St.  L.  &P.  R.R 

Smithsonian  Inst 

ot.  Li.  oc  o.  r .  R.  R......  ..... 

Mo.,  Kans.  &  Tex.  R.  R 

\> . ,  St.  L.  &■  P.  R.R  ••....... 

St.  L.,  I.  Mt.  &  S.  R.  R 

H.  &.  St.  J.  R.  R.. ........... 

K..  C,  St.  J.  <&  C  B.  R.  R  .... 

Toner  

Toner 

Mo.,  Kans.  &  Tex. R.R 

xl.  &  ot.  «l .  R.  R.  ......  ...... 

St.  X>*.t  I.  Mt.  (&  S.  R.R  ...... 

Toner  

Toner 

Toner 

Toner 

K.  C,  St.  J.  4&  C  B. R. R....I 

K.  C,  St.  J.  4&  C.  B.  R. R. . . . . 

xl.  vC  ot.  «l .  R. R.... .... ..... 

K.  C,  St.  J.  &C.  B.  R.R.... 

C,  G.  &S.  L.  R.  R 

St.  L.  &  S.  F.  R.  R  ........... 

St.  L.,  I.  Mt.  &  S.  R.  R.  .••... 
St.  L.,  I.  Mt.  &  S.  R.  R  •  • . .  • . 
St.  L.,  I.  Mt.  <&S.  R.  R  ...... 

K.  C,  St.  J.  <&  C.  B.  R.  R  .. .. 

Toner 

Toner  

Toner 

Mo.,  Kans.  &  Tex.  R.  R 

Toner 

St.  Li.  &  S.  £ .  R.  R  ....••  ...I 
L.  &,  M.  R.  R.  R.... 

MJ»   OCf   O.    M\m  O/  «*•«....•   ..... 

XI.  <K  St.  J .  R«  R......... 

XT.  oc  St.  J.  R.  R. ........ 

H.  <&  St.  (J.  R.  R.. ....... 

St.  L.  &S.  F.  R.  R 

L.  R.,  V.  &Ark.  R.R 

x^*  0&  o*  XV* XL    •  ••••■•  •••■•• 

W.,St.  L.  &P.  R.  R 

St.  L.  &S.  F.  R.  R 

St.  L.&S.  F.  R.  R 

XI .  &  St.  J.  R.  R...... .... 


I  .  S  .  •  .  I 


Elevation. 


Feet 
487 
465 
353 
651 
833 
635 
868 
655 
708 
739 
335 
482 
906 
780 

1,357 
748 
647 
417 
637 
943 
512 
506 
765 
589 
313 
470 
515 
317 
531 
769 
769 
780 
861 
317 

1,360 
321 

1,024 
592 
930 

1.000 
542 
949 
607 
763 
941 
881 
879 
926 
516 
757 

1,289 
285 
760 
644 

1,359 
897 
786 


(281) 
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[BULL.  Sl 


Station. 


Authority. 


Bonkerhill 

Barton 

Bashberg 

Cadet 

Cahoka 

Cairo 

Calhoun 

California 

Callao 

Camden,  Missouri  River 

Cameron  Junction 

Do crossing  C,  R.  I.  &  P. 

grade  

Camp  Branch 

Cane  Ridge 

Caney  Creek 

Cape  Girardeau 

Carbon 

Carbon  Center 

CarrolltoQ 

Carthaj^ce 

Caesville 

Castile  Creek 

Cedar  City,  2d  bottom  of  Missouri  River. . 

Centmlia 

Centretown 

Centreview , 

Chamois 

Charleston 

Chillicothe 

Do H.  d&  St.  J.  R.  R.  crossing 

Chittenham 

Clapper... 

Clarence 

Clark  City 

Clifton 

Clinton 

Colvey 

Como   

Conception 

Converse 

Conway 

Cora 


Coming 

Cote  Ronde 

Craig 

Crocker 

Crooked  Creek  Valley 

Cuba 

Dalfon 

Dardenue,  high  water 

Darley , 

Dayton 

Deein's  Bniuch 

Deerlii'ld 

De  Lassus 

Des  Arc 

Do  Soto 

DeWitt 

DiUon 

Dixon , 

Dorchester 


St.  L.  &S.  F.  R.  R  .... 
Mo.,  KuDS.  &  Ti'x.  R.  R 
St.  L.,  I.  Mt.  &  S.  R.  R 

Toner  

Mo.,  Iowa.  &  Neb.  R.  R 
W.,  St.  L.  &.  P.  R.  R 
Mo  ,  Kans.  &.  Tex.  R.  R 

Toner 

H.  ifc  8f .  J.  R.  R 

W.,S.  L.&  P.R.R.. 
U.&  St.J.R.R 


H.&Sf..T.R.R.... 

Mo.,  Kans.  &  Tex.  R.  R 
L.  R.  V.  &  Ark.  R.  R 
lSt.L.,I.  Mt.&S.R.R 
C  G.  oc  S.  L<.  R.  R . . . . 

U.  <&>  St.  J.  R.  R ..... . 

R.  H.  R.  R  ........... 

\V.,St.L.&P.R.R.. 
St.L.&S.F.R.R.... 

Smithsonian  Inst 

W.,St.L.iSr  P.R.R.. 

L.&  M.R.R.R 

W.,St.L.&P.R.R.. 

Toner 

Toner 

Toner  

St.L.,I.Mt.&S.R.R 
H.  &>  St.  J.  R.  R ..... . 

\V.,St.L.&P.R.R.. 

Toner 

Mo. ,  Kans.  <&  Tex.  R.  R 
H.  &>  St.  J.  R.  R  .... 
Mo. ,  Iowa  <&  Neb.  R.  R 
W.,St.L.&P.R.R. 
Mo.,  Kans.  &>  Tex. R.  R 
St.L.&S.F.R.R.... 
L.  R.  V.  &  Ark.  R.  R  . 
W.,St.L.&P.R.R.. 
W.,St.L.  &P.R.R.. 
St.L.&S.F.R.R.... 

B.&S.R.R 

K.  C. ,  St.  J.  &  C.  B.  R. 

Toner 

K.CSt.J.&C.B.R. 
St.L.&S.F.R.R.... 
St.  L.,S.<feL.R.R.R 
St.L.&S.F  R.R..-. 
W.,St.L.&P.R.R.. 
W.,St.L.&P.R.R.. 

Toner 

St.L.&S.F.R.R.... 

Toner 

Mo.,  Kana.  &  Tex.  R.  R 
St.  L.,L,Mt.&S.R.R 
Sr.  L.,I.,Mt.  &S.R.R 
St.L.,I.,Mt.&S.R.R 
W.,8t.L.(feP.R.R... 
St.  L.,l..Mt.&S.R.R 
St.  L.  <Sc  S.  r .  R.  R . . . . . 
St.  L.  <&  S.  F.  R.  R . . . . . 
^t.  L.  <&  S.  r .  R.  R . . . . . 


R 


Elevation. 


Feet 
1,4:U 
672 
411 

697 
860 
774 
864 
812 
724 
1,026 

1,028 

9oa 

288 

338 

338 

867 

772 

667 

1,269 

3,000 

P54 

550 

879 

856 

875 

531 

326 

764 

746 

458 

751 

824 

694 

722 

807 

497 

289 

1.018 

1,075 

1,408 

789 

876 

732 

871 

1,132 

881 

1,010 

637 

438 

1,627 

947 

1,205 

791 

889 

547 

497 

644 

377 

1,193 

1.215 

1,305 


(282) 


MISSODBI. 


15» 


Station. 


^orth  depot. 


ne 


Aathority. 


n 


Toner 

Mo.,  Iowa  &  Neb.  R.  R 

Toner 

oil. L.  &  S.  r •  A.  R...... ... 

Smithsonian  Inst 

C  KJ,  &  O.  Li.  R.  R  ......... 

K.  C I  S.  J .  oc  C  Jd.  R.  R  • . . . 
M.  &  St.  J .  R.  R.... .... ... 

B.&  M.R.R.R 

at.  Lt.  &,  o.  I,  R.  R  ....«•. 

Toner 

U.  &8t.  J.  R.R 

W.,St.  L.  &P.  R.  R 

Mo.,  Kans.  &  Tex.  R.  R  ... 
Mo.,Kan8.  &,  Tex.  R.  R... 


11.  &  C.  M.  R.  R.......  •• 

Toner 

Toner 

Mo., Kans.  <&  Tex.  R.  R  .. 

W.,St.  L.  &P.  R.  R 

K.  C,  St.  J.  &  C.  B.  R.  R 
K.  C.,  St.  J.  &  C.  B.  R.  R 
Mo.,  Kans.  &  Tex.  R.  R  .. 

St.  L.  &S.  F.  R.  R 

W.,St.  L.  &P.  R.R 

St.  L.,I.Mt.  &S.  R.  R.. 

L.  <&  M.  R.  R.  R 

St.  L.,  I.  Mt.&  S.  R.  R.. 


notion 


cross  St.  L..  K.  C.  &  N, 
R.  R.  at  grade. 


iaoding 


Dfising  H.  &  St.  J.  R.  U 

;b water Mississipi)i  River,  1851 
r  water  Mississippi  River,  1851. 

K)t 

iction  with  H.  Sl  St.  J.,  B.  &, 
do.  R.  &  T.  W.  &  W.  R.  R 


>hore 


Toner  

L.  &L.  M.  R.  R.R 

St.  L.,  I.  Mt.  4&  8.  R.  R..  . 

Toner 

W.,  St.  L.  &P.  R.R 

Mo.,  Iowa  (&Neb.  R.  R 

W.,  St.  L.  &  P.  R.  R 

St.  L.  db  S.  F.  R.  R 

St.  L.  &S.  F.  R.R 

Mo.,  Iowa  <&  Neb.  R.  R 

St.  L.,  I.  Mt.  &8.  R.  R.... 

Smithsonian  Inst 

Toner 

St.  L.  &S.  F.  R.  R 

Mo.,  Kans.  &  Tex.  R.  R 

W.,St.  L.  &P.R.R 

Toner 

Toner 

K.  est.  J.  &C.  B.  R.  R.. 
Mo.,  Kans.  &  Tex.  R.  R...  . 

H.  ifeSt.  J.  R.  R 

H.  &St.  J.  R.  R 

St.  li.  &  S.  F.  R.  R......  .. 

H.  &N.  R.  R 

H.  GC  St.  J.  R.  R..  ........ 

H.  &■  St.  J.  R.  R......  .... 

H.  <&'  St.  J.  R.  R.. ......... 

Mo.,  Kans.  &  Tex.  R.  R.... 


H.  &St.  J.  R.R 

K.  C.,  St.  J.  &0  C.  B«  R.  R.. 
K.  C,  St.  J.  oc  C.  B.  R«  R.. 


Elevation. 


Feet 
870 
86» 
455 
835 
536 
32» 
764 
912 
738 

1,400 
715 
731 
866 

e&t 

731 
977 
518 
977 
88& 
657 
505 
848 
859 
691 
935. 
957 
721 

84a 
84a 

785 

48a 

630 
458 

568 
998 
990 

935 

1,363 
750 
300 

1,800 
320 

1,374 
903 
992 
907 
531 
803 
772 
804 
987 

1,100 
470 
460 
447 
470 
460 

735 

746 
740 
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Station. 


Harris 

Hassard 

Hematite 

Heudrickson . 

Hermann 

Hermitage 

Do 

Hibemia 

Higbee 

Higginsville,  Lex.  &  St.  L.  R.  K 

Hogan 

Holt : 

Hopewell  Summit 

Hopkins 

Howard 

Howland 

Hnnnewell 

Hnnterville 

Independence  

Iron  Centre 

Irondale 

Iron  Mountain  Station 

Iron  Switch 

Jronton 

Jacksonville 

Jameson 

Jefferson  Barracks 

Jerome 

Joplin !.. 

Kansas  City,  Union  Depot 

Do Grand  avenne 

Do high  water^  1844 

Do Missouri  River,  opposite 

Do high    water,  south    pier   of 

bridge 

Do track  on  bridge 

Kearney 

Key tesville,  bottom  Chariton 

Kidder 

Kimmswick 

King's  Prairie * 

Kingsville 

Kirksville 

Do. .junction  Saint  Louis,  Kansas  City 

&.  Northern  Railroad 

Kirkwood 

Knob  Lick 

Knobnostor - 

Knobview 

Knox 

Labadie 

La  Belle 

La  Clede 

Do.. crossing  B,&,  S.  W.,  grade  at 

La  Due 

Laflin 

Lakenan  

Lake  Station,  side  track 

Do crossing  H.  &  St.  J.  R.  R 

Lakeville 

La  Monte 

Lancaster 

Lanson- 

La  Plata 


Authority. 


Mo.,  Kans.  <&  Tex.  R.  R. 
Mo.,  Kans.  &  Tex.  R.  R.. 


St.  L.,  I.  Mt.  oCf  S.  R.  R  . . . . .. 

Smithsonian  lust 

Toner 

St.  L.  &ft.  F.  R.  R 

L.  &  M.  R.  R.  R 

Mo.,  Kans.  &,  Tex.  R.  R 

L.  &  M.  R.  R.  R 

St.  L.,  I.  Mt.  <&  S.  R.  R.. .. .. 

n.  &>  ^t.  J.  R.  R.. ........... 

St.  L.,  L  Mt.  &  S.  R.  R 

K.  C,  St.  J.  <&  C.  B.  R.  R.... 

R.  H.  R.  R 

B.  <fe8.R.  R 

H.&St.J.R.R 

\y  . ,  O  V.  OCf  XTt  Xv.  Dt  ......  ....  ... 

L.  &  M.  R.  R.  R 

St.  L.  duS.  F.  R.  R 

St.L.,LMt.&S.R.R 

St.  L. ,  I,  Mt.  &,  8.  R.  R  ....... 

St.  L.  &>  S.  r .  R.  R...... ...... 

St.L.,  LMt.&S.R.R 

W. ,  St. L.  4&  P. R. R....  ...... 

vV. ,  St.  L.  &  P.  R.  R  .... ...... 

St.  L. ,  I.  Mt.  &■  S.  R.  R.... .... 

St.  L.  &>  S.  f . R.  R.... .... .... 

S.C.&J.R.R 

Mean  result  from  R.  R.  levels. 

U.  T.  Co.  R.  R 

H.  & St.J.R.R  ...... .... .... 

W. ,  St. L.  &  P.  R. R  .... ...... 

K.  C. ,  St.  J.  (&  C.  B.  R.  R  — . . . 
K.  C,  St.  J.  &  C  B.  R.R  ...... 

H.&St.J.R.R 

W. ,  St.  L.  cc  P.  R.  R  .......... 

H.&St.J.R.R 

St.L.,L  Mt.  &S.R.R 

St.  L.  i&S.  F.  R.  R  .......... 

Toner 

vV.,  St.  L.  &  P.  R.  R.... 

B.  &0  M.  R. R.  R  .... ...... .... 

Toner 

St.  L. ,  I.  Mt.  4&  S.  R.  R ..... . . . 

Toner  

St .L.  &  S.  F.  R.  R.... .... .... 

B.&M.R.R.R 

Toner 

B.  &  M.  R.  R.  R  .............. 

B.&  S.R.R 

H.  oc  St.  J.  R.  R. ......  ...... 

Mo.,  Kans.  &Tex.  R.  R 

St.  L.,  I.  Mt.  &  S.  R.  R .  .* 

H.  &.  St.  J.  R. R  ....... ...... 

xk..  C,  St.  J.  &  C  B.  R.  R.... 

K.  O.,  St.  J.  (&  B.  R.  K....... 

C  O.  4& S.  L.  R.  R.......  .... 

Toner  

Mo.,  Iowa  &,  Neb.  R.  R 

W.,  H^t.  L.  &  P.  R.  R.... ...... 

W.  .St.  L.  &  P.  R.  R  ....  ..••. 


Elevatrlcn. 


853 
742 
475 
373 
596 

1.037 

1,045 
860 
877 
647 
892 
861 
9fl6 

1,048 
901 
983 
756 
795 
995 

1,036 
796 

1,077 

1,093 
919 
861 
793 
418 
693 

1,018 
74^ 
783 
752 
746 

753 
768 
827 
6K 

1.017 
415 

1,442 
924 
975 
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Station. 


P- 
n  . 

r., 


*tairie 

Laading. 


tiver 


Da 

...top  of  bluffs, 
ake 


croM.  St.  L..  E.  C.  6l  N.  R.  R.,  where 

*  is  22.5  feet  nigher 

depot 

k's 


Creek, 
HiU  ... 
sviUe  .. 

.nd 

11 

eld  .... 
ille  .... 


Sammit 

od  Station 

Ue 

is,  county-seat. 
...town 


16 


>rook 


Landing 

'ring 

I  Point... 


Swamp 

iCity 

f 

.  .June,  with  St.  L., K.  C.  &  N.  R.  R. 

in 


imery  City 


?ille 
tn... 


rille 


Authority. 


Elevation. 


W.,  St.  L.  &  P.  R.  R 

St.  L.  oL  S.  F*  R*  R  •••... 
St.  xj,  &,  S.  F*  R*  R  ....  •  • . 
B.  dsS.  R. R  ............ 

H.  &  St.  J.  R.  R 

Mo.,  Eans.  6l  Tex.  R.  R... 

L.  R.  V.  &  Ark.R,  R 

H.  OL  St.  J.  R.  R. ..  ...... . 

W^.i  St.  L.  oL  P.  R.  R .....  • 

ri.  oL  S.  u.  R.  R....  ••.. ... 

B.  OL S.  R*  R  ............. 

L.  R.  V.  &  Ark.R.  R 

St.  L.  &t  S.  F.  R.  R ..... . . 

Li,  &*  M.  R.  R.  R...... .... 

Li.  OL  sA,  R.  R.  R...... .... 

W.,  St.  L.  &P.  R.R 

Mo.,  Iowa  &,  Neb.  R.  R... 
W.,St.  L.  &P.  R.  R 

ri.  OL  St.  iJ.  K.  R.......... 

XI.  &,  St.  J.  R.  R...... .... 

Toner 

Mo.,  Kans.  &,  Tex.  R.  R... 

L.  R.  V.  &  Ark.  R.  R 

W.,  St.  L.  &P.  R.  R 

Toner  

St.  L.  oc  S.  F.  R.  R ..... . . 

St.  L.,  I.  Mt.4&S.  R.  R.... 

L.  <&  M.  R.  R.  R.......... 

St.  L.  &  S.  F.  R.  R . . . . . . . 

E.  C,  St.  <J.  4&  C.  B.  R.  R. 

W.,  St.  L.  &P.  R.  R 

B.  <&  M.  R.  R.  R. ...... . . . 

H.  &*  St.  J .  R.  R... ., 

Mo.y  Iowa  &,  Neb.  R.  R... 
Mo.,  Iowa  &,  Neb.  R.  R... 
B.  &,  S.  R.  R...... ...... . 

Toner 

Toner 

W.,St.  L.  <&P.  R.  R 

Toner 

^^m     OCf      O*      X««     D»  •«••••    ••••••    a 

W.,  S.  L.  &*  P.  R.  R.... ... 

Toner 

St.  L.,  I.  Mt.  <&S.  R.R... 
St.  L.,  I.  Mt.  &  S.  R.  R  ... 
C  Gr.  OL  S.  Li.  R*  R........ 

C  Gr.  OL  S.  Li.  R.  R. ....... 

W.,St.  L.  &P.  R.  R 

W.,St.  L.  &P.  R.  R 

Mo.,  Eans.  6l  Tex.  R.  R ... 

Toner 

Mo.,  Kans.  6l  Tex.  R.  R... 

W.,St.  L.  &P.  R.  R 

Mo.,  Kans.  &,  Tex.  R.R... 

H.  &St.J.R.R 

H.  OL  St.  J.  R.  R  .......... 

Toner 

St. L.,  I. Mt.  &,  S.  R.  R«.... 

St.  Jj,Sl  S. F. R.R...... ... 

H. OL  St. u •  R.  R. .......... 

St.L.,  I.Mt.&S.R.R  .... 


Bull. 


(285) 


948 

1,030 

1,269 

1,078 

790 

786 

311 

846 

735 

809 

425 

290 

1,370 

460 

650 

896 

737 

980 

864 
867 
585 
772 
297 
854 
411 
1,338 
570 
578 
1,483 
1,037 
1,027 
524 
729 
749 
787 
885 
435 
419 
798 
1,144 
840 
970 
508 
443 
863 
338 
326 
722 
867 
865 
904 
728 
831 
824 
473 
921 
628 
345 
600 
734 
306 
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(BULL.  5. 


Station. 


Neosho 

NettletoD 

Nevada  

New  BoarboD 

Now  Cambria 

New  Madrid 

Newport 

New  Sprin^eld 

Niangua  

Nibbard  

Nishnabotna,  side  track 

Nodaway,  side  track 

North  Lexington,  bank  Missonri  River 

North  Mo.  Junction 

North  River 

Nosbome 

Oakland 

Ogden  

Ohio  City 

Oregon • 

Osage  City 

Osborne 

Otterville 

Pacific  City j 

Palmyra  Junction 

Paris 

Parkville 

Pattonsburgh 

Pendleton  (summit) 

Pevely 

Phelps 

Piedmont 

Pierce  City 

Pilot  Grove 

Platte  River 

Plattsbureh 

Pleasant  Green 

Plymouth 

Pollock 

Poplar  Bluflf 

Do bank  Black  River 

Prairie  City 

Prairie  Lick 

Purdin 

Queen  City 

Reelsville 

Reeves 

Renssalaer 

Rhinelaud 

Rich  Hill 

Richland 

Richmond 

Richmoud  and  Lexington  Junction  . . . 

Ritchey 

Robertson 

Rockville 

Rolla 

Roseberry 

Rosedale 

Rosehill 

Rosendale 

Round  Grove 


Authority. 


St.  L.  ds  S.  F.  R.  R  ........ 

H.  &  St.  J. R.  R. ...... .... 

Mo.,  Kans.  &  Tex.  R.  R.. . 

Toner 

H.  &>  St.  J.  R.  R...... .... . 

L.  R.y.&  Ark.R.R 

Toner 

Toner  

St.L.<&S.F.R.R 

\t  . ,  St.  L.  oL  p.  R.  R  ...... . 

K.  C,  St.  J.  OL  C.  B.  R.  R. 
K.  C.|  St.  J.  &  C.  B.  R«  R. 
W. ,  St.  L.  &,  P.  R.  R ..... . 

W^.,  St.  L.  &  P.  R.  R. . . . . . 

H.  &,  St.  J.  R.  R  ......... 

W.,  St.L.dsP.R.  R 

Tooer 

Toner 

Toner 

Toner 

Toner  

H.  &  St.  J. R.  R  .......... 

Toner 

St. L.  &,  S. F. R.  R  ........ 

H.  &  St.  J. R.  R  .••••...•. 

Mo^  Kans.  &  Tex.  R.  R... 
K.  C.  f  St.  J.  &  C.  B.  R«  R . . . 

W.,St.L.&P.  R.  R 

\t  . ,  St.  L.  &  P.  R.  R  ...... 

St.  L.,  I.  Mt.  oL  S.  R.  R  . . . . 

K.  C.|  St.  J.  OL  C.  B.  R.  R. . 
K.  Cy  St.  J.  &  C.  B.  R.  R. . 
St.  L.,  I.  Mt.  &  S.  R.  R  . .  • . 
St.  L.  Sl  S.  F.  R.  R  ........ 

Mo.,  Kans.  &  Tex.  R.  R... 

W.,  St.L.4&P.R.  R 

W.,  St.L.&P.R.  R 

Mo.,  Kans.  &  Tex.  R.  R  ... 
St. L. &  S. F. R.  R  ........ 

B. &  S. R. R  .............. 

St.  L.,  I.  Mt.  ds  S.  R.  R  . .. . 

C.  G.  <&  S. L. R.  R. ........ 


Elevation. 


Mo..  Kans.  &  Tex.  R.  R.., 

Dt  Olf  O.  H*  H  ......  •  ...... 

W.,  StL.&  P.R.  R 


Toner  

Mo.,  Kans.  &  Tex.  R.  R  .. 

Smithsonian  Inst 

R.  H.  R.  R.. 

St. L. oL  S. F. R.  R  ....... 

W.,  St.L.&P.R.  R 

W^. ,  St.  L.  &  P.  R.  R  ...... 

St.  L.  OL  S.  F. R.  R...... .. 

H.  d&  St.  J.  R.  R  ......-.• 

Mo.,  Kans.  &,  Tex.  R.  R.. 
St.  L.  &  S.  f .  R.  R..... .. 

W^. ,  St.  L.  <&  P.  R.  R  ..... 

K.C.,  Ft.  S.  &G.  R.  R  .. 

Toner 

K.  C,  St.  J.  &  C.  B.  R.  R 
H.  oL  St.  J .  R.  R.. .. . .... 


Feet 

1,021 
958 
870 
641 
821 
299 
482 

1,532 

1,428 

1,051 
879 
830 
693 
741 
479 
707 
611 
500 
505 

1,100 
541 

1,036 
695 
457 
649 
651 
758 
772 
915 
441 
895 

1,023 
503 

1,176 
832 
819 
948 
775 

1,326 
943 
343 
326 
771 
696 
887 

1,004 
.'S99 
372 
733 
800 
784 

1,143 
809 
699 

1,066 
870 
771 

1,065 
977 
795 
595 
923 
836 
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Station. 


Rashyille 

Russell 

St.  Anbert 

St.  Catherine 

St.  Charlee,  bank  Missoari  River,  opposite. 

Do R.R.  bridge  floor 

St.  Clair 

St.  Franoisville 

St.  Genevieve 

fit.  James 

St.  Joseph,  bank  Missonri  River 

Do bridge  crossing 

Do Francis  street 

Do L.  W.in  Missouri  River 

Do H.  W.  in  Missoari  River 

Do depot 

Do crossingSt.L.,  R.C.&N.R.  R. 

Do cross.  K.  C,  St.  J.  &  C.  B.  R.  R. . 

St.  Louis,  old  station 

Do  ..city  directrix 

Do do 

Do  ..Union  Depot.... , 

•    Do  ..Fourth  street 

DO..H.W.1844 

Do  ..L.  W.  Miss.  E 

Do  ..bed  Mississippi  River 

Do  .  .bronze  plate  on  W.  limd  pier  of 

great  bridge 

Do  ..Signal  Station 

St.  Paul 

Salem 

Salina  City 

Salisbury  Junction 

%stan 

^▼annah,  new  station 

Do ...  .old  station 

%axton 

^hollCtty 

^ebockley^s  Gat 

Scott's 

^etlalia.  Junction  M.  P.  ds  St.  L.  &  L.  R.  R . . 


^helbina 


^inuDonVi  Kauntain 


Fork, 
^mithtom  .... 
Soath  Point.. 


^dipragae 

Spring  Creek..., 
^priBfffield 

Stafford 

Slaoberry 

Stanton 

Stewartsville... 

Stockton 

StontviHe 

Stoatsrille 

Sturgeon 

SnoarLake 

SmUvan 

Snlpbiir  SpiiBgii . 


Authority. 


K.  Cf  St.  J.  &  C.  B.  R.  R 
Mo.,  Kans.  &  Tex.  R.  R 

Toner 

xi.  <&  St.  J.  R.  R...... . 

W.,  St.  L.  &  P.  R.  R  .. 
W.,  St.  L.  &P.  R.  R.. 
St.  L.  &  S.  F.  R.  R .... 

C.  G.  &S.  L.  R.  R  .... 

Toner 

St.  L.  oL  S.  F.  R.  R.... 
W.,  St.  L.  «&P.  R.  R  .. 
K.  C.|  St.  J.  &>  C.  B.  R.  R 
K.  C,  St.  J.  oL  C  B.  R.  R 
St.  J.  &  D.  C.  R.  R  . 
St.  J.  &D.  C.  R.  R. 
u.  &  St.  J.  R.  R . . . . 
H.  &  St.  J.  R.  R. ... 
u.  Sd  St.  J.  R.  R. . . . 
St.  L.,I.Mt.&S.  R.R 
Levels  of  Miss.  River  Com 

U.S.C.&G.S 

City  Eneineer 

StL..\T&T.  H.  R.  R  . 

City  Engineer 

City  Engineer 

St.  L.,  V.  oL  T.  H.  R.  R  • 


U.S.C.&G.S 

U.  S.  Signal  Office 

Toner 

St.  L.,  S.  &>  L.  R.  R.  R. . 
L.  &  M.  R.  R.  R.... .... 

W.,  St.  L.  &P.  R.  R  ... 
K.  C,  St.  J.  oL  C.  B.  B.  R 
K.  C,  St.  J.  &  C.  B.  R.  R 
K.  C.y  St.  J.  oL  C.  B.  R*  R 
u.  oL  St.  J.  R.  R  ....... 

Mo.,  K  ins.  &  Tex.  R.  R 
St.  L.  &  S.  F.  R.  R ... 

Toner 

Mo..  Kans.  &  Tex.  R.  R 
St.  L.  &•  S.  r .  R.  R  . . . . 

K.C.,  Ft.  S.  &G.  R.  R 
U.  at  St.  J.  R.  R....... 

St.L.,LMt.  &S.  R.  R. 
St.  L.,  S.  OL  L.  R.  R. .... 

St.  L.  &  S.  r .  R.  R . . . . . . 

W.,  St.  L.  d&  P.  R.  R . . . 

Toner 

Toner 

R. U. R. R    ............ 

St.  L. ,  S.  &  L.  R.  R . . . . . 

St.  L.  4&  S.  r .  R.  R ..... . 

St.  L.  o&  S.  r .  R.  R ..... , 

W.,  St.  L.  &  P.  R.  R  .. 
St.  L.  OL  S.  F.  R.  R . . . . . . 

H.  &,  St.  J.  R.  R  ...... . , 

Smithsonian  Inst 

St.  L.  &  S.  r .  R.  R ..... . 

Mo.,  Kans.  &  Tex.  R.  R 
W.,  St.L.&P.R.R..,. 
K.,  C.  St.  J.  &,  C.  B.  R.  R 
St.  L.  <&  S.  F.  R.  R . . . . . . 

St.L.,  LMt.&S.R.R.. 


Elevation. 


Feet. 
798 
760 
527 
797 
444 
504 
750 
333 
372 

1,117 
823 
826 
824 
792 
812 
825 
827 
839 
418 
413 
416 
431 
470 
428 
379 
363 

461 

568 

428 

1,182 

650 

721 

709 

1,100 

1,023 

881 

754 

1,367 

622 

907 

851 

921 

779 

330 

1.250 

1,209 

879 

888 

510 

917 

1,123 

1,352 

1,479 

876 

867 

958 

800 

1.166 

605 

847 

794 

967 

411 


/Ckan\ 
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[0ULL.SL 


Station. 


Sntton 

Sylvania 

^rracnse 

Talbott 

Taylors 

Taylonrille 

Tipton 

Tip4op  Snmmit 

Tolona 

Tower  Groye 

Tomback  Sommit 

Tumey 

Tnsonmbia 

Union 

Unionyille 

Utica 

Verona 

Waldron 

Walker's 

Warrenton 

Washington 

Watson 

Wayland 

Webster 

Wellsburgh 

Weston 

West  Plattsburgh,  sammit 

West  Qaincy 

Do high- water  in  Missouri  River. . 

Do J  unction  with  H.  ds  S.  J.  R.  R . . 

Wheeling 

WilliamsTille 

Windsor 

Windthrop 

Wiothrop,  Junction 

Do top  of  rail  C.  &  A.  bridge 

Do....crossingR.  I.  &  P.R.  R 

Woodend 

Woodland 

Yeatman 


Authority. 


Elevation. 


Toner 

Toner , 

Toner 

Mo.,  Kans.  &  Tex.  R. R. .. . 
St.  ±j»  &>  S. f . R.  R....  •.... 

Toner 

Toner 

St.  L. .  I.  Mt.  oL  S.  R.  R . . . . 
o,  &,  M. R.  R.  R...... .... 

Smithsonion  Inst 

St.  L.  OL  S.  r .  R.  R......  ..< 

XI.  &>  ot.  «J.  R.  R.»>.  .>.. ... 

Smithsonian  Inst 

Smithsonian  Inst 

B.  4&S. R.  R. ............. 

H.  OL  St. «J. R.  R.... ....  .., 

St.  L.  &  S.  f . R. R...a ..... 

XL,  C.|St.  J.  OL  C.  B.  R.  R  . . 
Mo.,  Kans.  &,  Tex.  R.  R. . . 

W.,  St.L.&P.R.R 

Toner 

K.  C,  St.  J.  OL  C.  B.  R.  R . . 
Mo.,  Iowa  ds  Neb.  R.  R 


Toner 

K.  C,  St.  J.  dsC  B.  R. R... 
W.,  St.  la,  &,  P.  R.  R ...... . 

H.&St.J.  R.R 

o.  &  St.  J .  R.  R...... .... , 

B.  &>  M.  R.  R.  R. .......... 

H.&.St.J.  R.  R 

St.  lj,f  I.  Mt.  o&  S.  R.  R..  . 
Mo.,  Kans.  &,  Tex.  R.R... 

H.&St.  J.  R.R .. 

K.  C,  St.  J.  &,  C  B.  R.  R  . 
K.  C,  St.  J.  &  C.  B.  R.  R  , 
K.  C,  St.  J.  OL  C.  B.  R.  R, 
K.  C,  St.  J.  &,  C  B.  R.  R  . 
St.  L.  <&  S.  K.  R.  R ..... . . 

rl.  <&  St.  J.  R.  R»..»»« .... 

Toner 


Feet 
470 
339 
d44 

eao 

1,004 
470 
944 

1,200 
097 
500 

1,383 

1,048 
600 
616 

1,068 
739 

hfBSSt 
767 
856 
853 
487 
904 
531 
585 
778 
773 

1,080 
483 
477 
489 
740 
401 
875 
801 
789 
789 
796 
788 

1,113 
679 


(288) 


MONTAN-A. 


Station. 


Ainslie 

AlUrd 

Allen's  Banch 

Arsenta 

Ariee 

Arrow  Peak 

AMinaboine,  Fort,  Signal  Station 

Avon 

Baker,  Camp 

Bannack  

Banretf 8  Banch 

Baain  Station 

Bearmoath 

Beaver  Creek 

Beaverhead 

Do 

Bedford 

Belgrade 

Belknap 

Benton 

Benton,  Fort,  Signal  Station 

Big  Horn 

Big  Timber 

Bifiings 

Bitter-root 

Black  Bntte 

Blackfoot  Agency 

Blackmore,  Monnt 

Do Timber  line  on . 


Boteler'a  Banoh 

Do 

Boulder  City  (opposite). 

Booldertown 

Boundary  Pass 


Do 

Do 

Brewer's  Springs . . . . 
Bridger's  Pass 

Do.. .Peak.:.... 

Do do 

Bntler 

Cabinet ,  , 

Cadotte's  Pass 

Cantonment  Jordan 

Carroll 

Castle  Bock 

Clancy 

Clark's  Fork 

ClasoU 

CoalSpnr 

Cone  Bntte 

Conical  Peak 

Cook's  Ranch 

Coriacan  Defile  Pass. 

Cowan,  Mount 

CnuEy  Peak 


Authority. 


N.P.R.K 

N.P.E.K 

Hayden 

DejLacy 

N.P.R.R 

N.  P.  Transcontinental  Survey. 

U.  S.  Signal  Office 

N.P.B.B 

Ludlow 

De  Lacy 

De  Lacy 

De  Lacy 

N,P.R.B 

1j%  •  Mr»  X««  X*  a..*..  ......  a...   .... 

Hayden 

DeLacy 

Pre.  B.B.  levels 

N.P.R.K , 

Xv •  f^ •  £v«  JEW ••••••  ••••••  •<••••••• 

N.  P.T^anscontinental  Survey. 
U.S.  Si^al  Office 

N.P.R.R 

Xi.  P.  B.  R...... .. 


I***  ••••*• 


N.  P.  Transcontinental  Survey. 


Hayden 

Hayden 

Ji^  •  r%  ^\«  AJm  ••••  •*••  •*••  ••«•••  • 

Hayden 

Ludlow 

Pre.  R.  R.  levels 

De  Lacy 

P.  R.  R.  Reports 

Hayden 

Wheeler 

N.  P.  R,R 4 

Ludlow 

Ludlow 

N.  P.  Transcontinental  Survey. 
Hayden 

Jl^  •  Jl  •  Xw»  ^^  ••••  •*••••  ■•••••  ••• 

Pacific  R.R. Reports 


Ludlow 

N.  P.  Transcontinental  Survey. 
Pre.  R.  R.  levels 

N.P.R.R 

N.P.R.R 

N.  P.  Transcontinental  Survey. 
N.P.  Transcontinental  Survey. 
De  Lacy 

J^  .  Mr*  Mjm»  X«  .....a  ......  ......  .. 

Hayden  

N.  ^.Transcontinental  Survey. 

(289) 


Elevation. 


Feet 
2,272 
2,299 
4,396 
6,337 
3,057 
7,420 
2,650 
4,675 
4,538 
5,806 
5,665 
5,437 
3,787 
2,639 
4,464 
4,888 
3,845 
4,435 
2,405 
2,600 
2,674 
2,688 
4,070 
3,115 
2,480 
5,540 
3,169 

10,134 
9,560 
3,564 
4,885 
4,873 
4,904 
5,000 
6,030 
4,900 
4,839 
4,752 
4,957 
6,147 
9,106 
9,002 
4,725 

12,187 
6,044 
2,990 
2.247 
4,947 
4,262 
2,086 
4,123 
4,735 
5,820 

10,737 
4,995 
3,946 

10,351 

11,178 
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(BIILL.& 


Station. 


Anthority. 


Elevation. 


Caster 

Deer  Lodge 

Deer  Lodge  Pam 

Delano,  Mount 

Do Timber  line  on 

DeSinet 

Dixon 

Dmmmond 

Eddy 

Electric  Peak 

Do Timber  lineon 

Elk  Peak 

EUie,Fort 

Do 

EUis,  Mount 

Elliston 

Elton 

Emigrant  Peak 

Evaro 

Fallon 

Fish  Creek  Station 

Flathead  Lake 

Do..  Pass,  Bridger  range 

Forsyth 

Qaffney's  Station 

Gkdlatin 

Do 

(Harrison 

Glendiye 

Gordon 

Grayling 

Greycliff 

Halfway  House 

Hamilton 

Do 

Hamilton's,  Jeff.  Davis  Gulch 

Hathaway 

Helena 

Do 

Do 

Do.B.  M.  in 

Do. comer  stone  in  basement  of  old 
school  house 

Do. Signal  Station 

Hellgate 

Heron 

Hiehwood  Peak 

Hileard,  Mount , 

Hodges 

Hope 

Hopley*s  Hole 

Horse  Plain 

Horton 

Howard 

Huntley 

Jefferson  Bridge 

Jefferson  City 

Jefferson  City 

Jocko 

Judith  Gap 

Judith  Peak 

Keogh,  Fort 

Last  Spike 

Laurel. 


Stewart 

N.  P.  B.R.  Surveys 

Uayden 

Hayden 

N.P.R.R 

N.P.R.K 

N.P.R.R 

N.P.R.R 

Hayden 

Hayden 

N.  ^.Transcontinental  Survey. 

Hayden 

Ludlow 

N.  P.Tranacontinental  Survey. 
N.P.R.R 

Hayden 

N.P.R.R 

N.P.R.R 


Pacific  R.  R.  Reports 
Hayden 

DeLacy 

Hayden 

N.P.R.R 

N.P.R.R 

N.P.R.R 

U*  OL  N. R. R«...  ... 

}^  •  X^  •  Xw»  Xv  «•••  ••••  ••• 

Pre.  R.  R.  levels 

Hayden 

Ji^   9      X^*       XIp*      »\f  ••••     •••*•• 

DeLacy 

N.P.R.R 

Hayden 

J^  •    X^ »    ^^09     Xw  •••«••     •*••• 

De  Lacy 

Pre.  R.  R.  levels 


»  *  •   mm  m  * 


Pre.  R.  R.  levels 

U.S.  Signal  Office 

Toner  

N.P.  R.R 

N.P.  Transcontinental  Survey. 
Hayden 

Jl^ •  X^ •  Xw« XV   ••••  •••*  •«••••  •<••»»• 

JL^  •    X  ■    XV«    Xw  •••••«     ••••••    ««•«    m  m  m  m 

Ludlow 

j^  ■  X^  ■  ^\f  Xw  •«••••  ••••  ••«••«  •<••• 

N.P.R.R 

N.P.R.  R 

N.P.R.R 

DeLacy 

De  Lacy 

Pre.  R.  R.  levels 

N.P.  R.  R 

N.P.Transcontinental  Survey. 
N.P. Transcontinental  Survey. 

J^  •    X^*     AV»    Xw  ••••     aaa*     ••**••     •*•••• 

N.  P.  R.R 

N.  P.  R.  R 


FeeL 
2,725 
4,768 
5,806 

10,200 
8,784 
3,213 
2,320 
3,943 
2,415 

11,155 
9,442 
8,606 
4,985 
4,747 
8,419 
5,036 
4,280 

11,034 
3,946 
2,206 
4,134 
2,800 
6,769 
2,512 
4,838 
4,030 
4,132 
4,295 
2,067 
4,905 
5,442 
3,845 
4,157 
4,342 
4,240 
6,536 
2,426 
4,266 
3,930 
4,296 
1,061 

4,149 
4,262 
3,318 
2,261 
7,604 
11,000 
2,535 
2,108 
4,894 
2,463 
2,390 
2,559 
3,012 
4,672 
4,775 
4,575 
2,507 
4,650 
6,386 
2,365 
4,253 
3,253 


(290) 


MONTANA. 
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Station. 


lainp 

id  Clarke's  Pass 
?etLk 

ackfoot  Pass. .. 

on 

fa 


n 

'8  Peak 
Pass... 
I,  Fort  . 


lie 


iPeak 


City.:.... 
»te  Springs 


Pass 

tannel  summit 


3ity 


»rt 

Rock 

Bridge,  Jefferson  River. 


^s 

s  PiUar . 
le  Bntte, 
B*  Pass . . 
e 


f  Station,  on  the  bench 


ort,  Signal  Station 


9z  Perc^  Pass. 

tfonntain 

lie 

m 

)atte, 


\ 


sr 

)  Station 


sites,  highest. 

id.... 

"eek 

•ks 


Authority. 


Elevation^ 


>  •  •  •  •  •  I 


Ludlow , 

P.  R.  R.  Reports 

Hayden :.. 

Pacific  R.  R.  Reports 

N.  P.  R.  R 

De  Lacy 

De  Lacy 

Mullan 

Pacific  R.  R.  Reports 
N.P.  Transcontinental  Survey. 
N.  P.  Transcontinental  Survey 
N.  P.  Transcontinental  Survey 
N.  P.  Transcontinental  Survey 
xi.  X.  R.  R....  ... 

Nm  P.  R.  R.... ... 

N.  P.  Transcontinental  Survey 
U.&N.R.R  .... 

De  Lacy 

ri.  P.  R.  R...... . 

Ludlow 

]N. P.  R.  R.... ... 

Mullan 

N  ■  X*  R.  R...... . 

Hayden 

I^. P.  R. R...... . 

Hayden 

N.  P.  Transcontinental  Survey 
Toner  

^i .  Mr*  Xv.  Dt ......  .. 

^i .  STt  S\»  Jjb ....  .... 

Hayden 

N»  P.  R.  R . . . 

N,  P.  Transcontinental  Survey 

N.P.R.R... 

De  Lacy 

N.  P.  R.  R . . . 

N.  P.  Transcontinental  Survey 

Pre.  R.  R.  levels 

N.  P.  R.  R.. ......... 

J^  •    JL    •    X\*    XV  ••«•     »   m   9  m   m  m    m 

Pre.  R.  R.  levels 

X^ .  Jl  •  Xd.  Mm ••....  ..  ... 

U.S. Signal  Office... 

De  Lacy 

Mullan   

Pacific  R.  R.  Reports 
Hayden 

U.  OL  N.  R.  R  ...... . . 

N.  P.  Transcontinental  Survey 

De  Lacy 

N.  P.  R.  R.... ...... . 

Pre.  R.  R.  levels 

De  Lacy 

X^ .  Jr .  XV.  Mm ••....  ..... 

Pacific  R.  R.  Reports 

X^  ■  X^  •  JLWt  X.V  ••••   •••«■■« 

XT^  m   JL    •   ■m\  •   XV  ••••••    •»•<•• 

N.  P.  Transcontinental  Survey 
N.  P.  Transcontinental  Survey 
Hayden 

(291) 


•   ••••     •••< 


Feet. 
3,890 
,32a 
,102 
,250 
,486 
,992 
,465 
,685 
,500 
.911 
.310 
,700 
,500 
,707 
,353 
>114 
.195 
,547 
,804 
,191 
,245 
,106 
,500 
.980 
,548 
,657 
,548 
,186 
,711 
,540 
,284 
,953 
,385 
,083 
,493 
,260 
,290 
,826 
,869 
,970 
,838 
,777 
,460 
,720 
,593 
,470 
,221 
,200 
,000 
,880 
,188 
,199 
,750 
,217 
,570 
,079 
,244 
,24a 
,700 
,809 
,375 
,413 
,540 
,283 


6, 
9, 
6, 
4, 
4, 
5, 
2, 
7, 

6. 

4. 
4, 

8, 
4, 
2, 
2, 
3. 
5, 
6, 
4, 

2, 

5, 

5, 

5. 

5, 

2, 

5. 

2 

9 

4, 

3, 

3, 

3, 

4, 

2, 

4, 
4, 

5, 
2, 
6, 
6, 
2. 

^> 

4, 

2, 
3, 
5, 
7, 
8. 
10 
4 
6 
5 
5 
3 
7 
4 
2 
6 
3 
2 
7 
4 
7 
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(SUIiL.8L 


Station. 


U.  N.  Jonotion 

Utica 

Virginia  City 

Do , 

Bo Signal  Station . 

Ward's  Peak 

Do timber  line  on . . 

Warm  Springs  Hotel 

Watson's  Stage  Station 

Wedge  Mountain 

Whitehall  Stage  Station 

Williams 

Wolf  Butte 


Authority. 


N.P.RK 

N.  P.  Transcontinental  Survey 

Hayden 

DeXtacy 

U.  S.  Signal  Office 

Hayden 

Hayden 

Pre.  K.  K.  levels  

Pre.  B.  B.  levels  

Hayden 

Pre.  B.B.  levels  

U.&N.B,E 

N.  P.  Transcontinental  Survey 


Elevation, 


Feet. 
4,315 
4,420 
5,8124 
5,778 
5,480 

10,371 
9,156 
4296 
5,269 

10,342 
4,493 
6,603 
4,760 


(292) 


NEBBASKA. 


Station. 


Adams 
Albion 
Alda.. 


Alexandria 

Alkali 

Alma 

Amboy 

Antelope.. 
Arapaho  ... 
Arlington  .. 
Ashland.... 

Anbum 

Aurora 

Ayr 


Barton • 

Battlecreek 

Beatrice 

Belle  Ci-eek 

Belle  Wood 

Belvidere 

Benkleman 

Bennett  

Benton ^ 

Berks  

Bis  Spring 

Blair 

Bloominffton 

BlueHiU 

Bradshaw 

Brady  Island 

Brainard 

Brownson 

Brownsville 

Buda 

Borchard 

Bnmett 

Cambridge 

Caldwell 

Calhoun,  Fort 

.Carletou 

Cams' 

Cedar  Creek 

Central  City 

Chapman's 

Chappel 

Cheney's 

Chester 

Clarke,  Fort 

Clark's 

Clear  Creek 

Coleraine 

Columbus 

Cowles 

Cozad 

Crete 

Crowell 

Cnlberteon 

Dakota 


Authority. 


»••  ••*••« 


O.N.&B.H.R.K  ... 

St.J.&D.C.R.R..-. 

R.V.&B.&C.R.K  . 

B.  Sd  M.  R.  R.  R  • 

U.P.R.R 

R.  V.  &  B.  &  C.  R.  R. 

B.  4&  M.  R.  R.  R.... 

B.  OL  M.  R.  R.  R...... 

B.  &,  M.  R.  R.  R...... 

B.  &  M.  R.  R.  R.... . . 

B.  4&M.  R.  R.  R 

Toner  

S.  C.  &P.  R.  R 

B>  &>  JjI.  R.  R*  R....  .. 

o.  O.  &>  X  •  B.  xC.... ... 

A.  &N.  R.  R 

St.  J.  &D.  C.  R.  R... 
R.  v.  &  B.  ds  C.  R.  R. 

B.  &M.  R.R.R 

U.  P.  R.  R 

B*  &  M.  R«  R.  R....... 

U.P.R.R 

S.  C.  &,  p.  R.  R  ....... 

R.y.&B.&C.R.R.. 
B. &  M. R. R. R. ...... 

B.  &  M. R« R. R....... 

U.P.R.R 

0.&R.V.R.R 

Toner 

B. &  M. R. R. R....... 

R.V.&B.&C.R.R.. 
R.y.dsB.&C.R.R.. 
S.C.&P.R.R 
R.V.&B.&C.R,R.. 
B.  OL  M.  R. R.  R  ...... . 

Toner 

St.J.&D.C.R.R 

R.V.&B.&C.R.R.. 
B. &  M. R> R. R. ...... 

B.  <&  M.  R.  R.  R . 
U.P.R.R    


m  m  m  m  m    •••• 


•  •    •     •  «  «  •  < 


•  •  •    *  •  •   • 


>••••     •••• 


•  •  •  •    •  ' 


B.&M.R.R.R 

R.V.&B.&C.R.R 


U.P.R.R 

0.&R.V.R.R 

Toner  

U.P.R.R 

B.  &  M.  R.  R.  R  ..... 

U.P.R.R 

B.&M.R.R.R 

S.  C.  &  P.  R.  R ..... . 

R.y.&B.&C.R.R 
Toner 


Elevation. 


FeeL 
1,250 
1,756 
1.922 
1,308 
3,063 
1,944 
1,693 
4,712 
2,177 
1,226 
1,101 
1,052 
1,803 
1.847 
3,421 
1,602 
1,261 
1,175 
1,451 
1,501 
2,975 
1,256 
1,404 
1,428 
3,371 
1,100 
1,848 
1,978 
1,725 
2,657 
1,687 
4,200 
894 
1,377 
1,367 
1,691 
2,262 
1,275 
1,327 
1,554 
1,998 
1,028 
1,708 
1,775 
5,702 
1,435 
1,621 
1,876 
1,628 
1,185 
1,518 
1,453 
1,801 
2,501 
1,368 
1,285 
2,572 
1,090 


(293) 
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[BULL.&. 


Statioo. 


Davenport .. 
David  City  - 

Dawson 

DeSoto 

Denton 

Dewitt 

Dexter 

Diller 

Dorchester . . 

Dan  bar 

Dnncan 

Eden 

El  Dorado  . . 
Elk  Creek.... 
Elk  Horn.... 
Elm  Creek ... 
Emerald  . .  .^ 

Emerson 

Endicott 

Exeter 

Fairbury.... 

Fairfield 

Fairmont  .... 
Falls  City.... 

Firth 

Fontenelle  ... 

Franklin . 

Fremont . . . . . 
Friendville... 

Gannett 

Qarrison . 

Gtonoa 

Georgetown . . 
Germantown . 

Gibbon  

Gibraltar 

Gilmore 

Glendale 

Grafton 

Grand  Island . 
Gratton,  Fort. 
Greenwood... 
Gnido  Rock  . . 

Hampton 

Harbine 

Hardy 

Harvard 

Hastings 

Heieler 

Hickman 

Hooper 

Hubbell 

Hamboldt 

Hamphreys  . 

Idaho 

Inavale 

Indianola 

Inland 

Ionia 

Jefferson 

Johnson 

Juniata 

Kariosha  .... 


Authority. 


Elevation. 


Kearney  Junction 


St.J.&D.C.R.K  . 
A. OS  M •  K« »-•••••• 

Xj^9   G&    J^  •    X««    ^\  m  m  m  m  m  •   • 

Toner 

B.  &*  M.  R.  R.  R  .... 
B>  &  M*  R.  R«  R... 

R  V.  &  B.  &  C.  R. 
B.  <&M.  R.  R.  R... 
B.  &  M.  R>  R.  R.  •. 

U •  Mr t  J\»  x«  ......  *. 

St.  J.  &  D.  C.  R.  R 

A.  l/UtSA     m  m  m  m  m  •    •     •*•••• 

A.  d&  N.  R.  R 

U*  P*  R«  R...... ... 

U •  Mr •  xi»  x« ...... . .. 

A.  &  N.  R.  R .....  • 

R.  V.  &  B.  &  C.  R. 

B.  &  M.  R.  R.  R. .. 
St.  J.  &  D.  C.  R.  R 
St.  J.  <&  D.  C.  R  R 
B.  &  M.  R.  R.  R... 

A.  &>  N.  R.  R  ...... 

A«  Sd  N.  R.  R  .. .... 

Smithsonian  Inst.. 
R.  V.  B.  <&  C.  R.  A 

\J »  Mr 9  x«.  M\t  ......  .. 

B.  &  M.  R.  R.  R... 

A.  <^  N.  R.  R  • .  •  • . . 
O.N.  &B.  H.  RR 
St.  J.  &  D.  C.  R.  R 

B.  &  M.  R.  R.  R... 

\J .  Mr »  M\>»  MMt ......  ... 

A.  ^  N.  R.  R  .... .. 

KJ  .    Mr  t   Mjmm    Mm    ...a    ..    ... 

Rmithsonian  Inst... 

B.  <&  M.  R.  R  R . 
U.  &P.  R  R.... 

Warren 

B.  <&  M.  R  R.  R. 
R  V.  &  B.  &  C.  R  R 

B.  &M.  R  R.  R 

R  V.  &  B.  &  C.  R.  R 
R.  V.  &  B.  &  C.  R  R 
B.  &  M.  R.  R.  R  . . . . 
B.  &,  M.  R.  R.  R  . . . . 
R.V.  &  B.  &  C.  R  R 

A.&N.R.R 

S.  C.  <&  P.  R.  R  .... 
R.  V.  &  B.  &  C.  R  R 

A.  AN.  R.R 

O.  N  &  B.  II.  R  R 
St.  J.  &  D.  C.  R.  R 
R  V.  &  B.  «fe  C.  R.  R 
R  V.  &  B.  &  C.  R.  R 
B.&M.R.RR... 
Smithsonian  Inst  . 
St.  J.&D.  C.R.  R 

B.  &  M.  R.  R.  R  . . 
B.&M.  R  RR.. 
Smithsonian  Inst . 
U.  P.  RR. 


•  •  •  •  •  •  • 


Feet 

1,660 

1,619 

950 
1,100 
1,247 
1,299 
3,000 
1,349 
1,501 
1,051 
1,500 
1,729 
1,693 
1,072 
1,165 
2,273 
1,206 
1,300 
1,291 
1,622 
1,316 
1,780 
1,656 

904 
1,319 
1,000 
1,8^0 
1,203 
1,573 
2,752 
1,602 
1,584 
1,844 
1,399 
2,067 

860 

998 
1.300 
1,699 
1,871 
8,325 
1,141 
1,650 
1,770 
1,673 
1,512 
1,812 
1,947 
3,265 
1,247 
1,237 
1,460 

9e5 
1,650 
2,003 
1,729 
2.380 
1,868 
3,000 
2,079 
1,230 
2,054 
1,050 
2,157 
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station. 


d 
m 


I 


Dod  . 
Pole 
"eek. 
He.. 


c 

"son. 

Q   ... 

n  ... 
)tte. 
U... 


il.Camp. 


« 


kaCity 
ft  City.. 


lile. 
1 ... 
I ... 


Mm... 

k  •  •  «  «  • 

Bend. 
Platte 


'  m  m  m    ••«*«< 


la. 
ftle 


Signal  Station 


>n'8. 


^,  high  water  Missouri  River. 
».low  water  Missouri  River .. 

gassenflrer  depot 
Ignal 'Station 

(lis 

I 

•n 


ra. 
on 


r  Grove 
Center . 
Donth  .. 
nt  Dale . 
?reek... 


a.... 
n.... 
load . 
Uean 


Authority. 


\J  •      XT  •      ^M*    ^\f  m   m  m   m    ••••    •••• 

8.  C.  &P.  R.  R 

Toner  

R.  V.  &  B.  &  C.  R.  R 
B.  &,  M.  R.  R.  R  .... . 
Toner 

O.N.  &B.  H.  R.  R... 
B.  &,  M.  R.  R.  R...... 

B.  &,  M.  R.  R.  R...... 

R.i  V.y  B  &  C.  R.  R... 


O.  N.  &  B.  H.  R.  R. 
B.  &,  M.  R.  R.  R.... 
B.  &,  M.  R.  R.  R.... 

U.  P.  R.  R 

O.  &R.  V.  R.  R 

R.,V.,B.  &C.  R.R. 
A.  4&  N.  R.  R.... 
U.  P.  R.  R 


•  «••••  ••*• 


O.  N.  &  B.  H.  R.  R  . 
R.,V.,  B.&C.  R.  R. 
B.  &M.  R.R.  R.... 

B.  &M.  R.  R.  R 

B.  &f  M.  R.  R.  R.... 

Toner 

B.  OL  M.  R*  R.  R  . . . . 


•  •  •  •  < 


I  •  •  •  •  • 


S*  C*  &>  P»  R.  R.... .. 

8.  C.&P.  R.R 

U.  P.  R.  R 

U.  8.  Signal  Office 

B.  &>  M.  R.  R.  R...... ....... 

Smithsonian  Ins 

8.  C.  &PR.R 

R.  V •  OL  B.  oL  C  R*  R....  ••.. 

U.  P.  R.  R 

U.  P.  R.  R 

Mean  result  from  R.  R.  levels. 
Mean  result  from  R.  R.  levels. 
Mean  result  from  R.  R.  levels. 

U.  8.  Signal  Office 

B.  OL  Ma  K.  R.  R.. ........... 

O.  &R.V.R.R 

\J  •      X^.    Xw.     X«  ■««.     ....    ««a.    ....    ..    . 

R.  V.  &  B.  <&  C.  R.  R.... .... 

B.  &>  M.  R.  R.  R. ...... ...... 

U.  P.  R.  R 

R.  V.  &B.  <&C.R.  R 

R.  V .  &,  B.  OL  C.  R.  R.... .... 

B.  <&  M.  R.  R.  R............. 

tjt    V/.    Ob>  Mr  *  Xl>.  Mm  »  m  ....  ....  .... 

Smithsonian  Inst 

O.  M.  &  B.  4&  H.  R.  R...... 

B.  &>  M.  R.  R.  R.... .... .... 

£^m    OC»  4^  .   Jm.    Xv  ......  ......  ...< 

U.P.R.R  .  

U.  P.  R.  R 

A.  <&N.  R.  R •• ..< 

B.  OL  M.  R.  R.  R...... .... .. 

R.  V •  <&  B.  OL  C.  R*  R....... 

R.  V.  4&  B.  d&  C*  R.  R. ...... 


Elevation. 


Feet, 

2,088 

1,157 

1,272 

1,272 

1,155 

1,800 

3,83a 

1,500 

1,040 

2,076 

2,511 

2,095 

1,585 

1,291 

1,825 

2,718 

1,218 

2,880 

1,414 

1,078 

3,891 

1,595 

1,878 

941 

885 
2,126 

800 
1,151 
2,920 
l,21t 
1,532 
1,279- 
2,808 
2,841 
1.086 
1,266 
1,722 
1,281 
2,892 
3,216 

967 

986 
1,03» 
1,113 

974 
1,642 
2,326 
2,079 
1,151 
1,005 
3,09^ 
1,180- 

903 
1,423 
1,400 
1,537 

983 
1,311 
2,394 
4,386 

885 
1,378 
1.690 
1,944 
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1BIJLL.S. 


Station. 


Beveitar , 

Beynolds 

Richland 

Risings 

Roca 

RookBloffs.. 

Rodgers 

Rnby 

Saint  Edward 

Salem 

SaltiUo 

Schayler 

Soribner 

Seward 

Shelton 

Sidney 

Silyer  Creek. 
SonthBend... 

Stanton 

Staplehnrst . . 
Steele  City.... 

Sterling 

Stratton 

Stromabnrgli. 

Superior 

Sntton 

Syraoose 

Table  Rock .. 

Tamora 

Teonmseh.... 
Trenton...  ••• 

Ulysses 

Utica 

Valley 

Valparaiso... 

Waco 

Wahoo 

Washington  ., 

Waverly 

Weston 

West  Point  .. 

Wilber 

Willow  Island 

Wisner 

Woodlawn... 
WoodRiyer.. 

Wymore 

York 


Anthority. 


R.  V.  &  B.  &  C.  R.  R.. 
R.  V.  &B.  &C.  R.  R.. 

Toner 

O.  &R.V.R.  R 

A.  &>  N*  R.  R.... .... .. 

Smithsonian  Inst 

Toner 

^L.  CE"  ^ •  Bf  X» ....  .....I 

O.  N.  &B.H.  R,R... 

A.  &N.R.  R. ........ 

U.  P.  R.  R 

S.  C*  at  P*  R.  R....  •>.' 

B.  &>  Al.  R*  R.  R...... 

U.  P.  R.  R 

U.P.RR 

\J •  XT.  Xli.  Xb ..  ....  ..  ..  m» 

B.  &M.  R.R.R 

S.C.&P 

A.&N.R.R 

St.J.dsD.C.R.R  .... 

A.&N.R.R 

R.V.&B.&C.R.R.R 

0.&R.V.R,R 

R.V.dsB.&C.R«R.. 
B. &>  M. R* R« R. ...... 

B.  at  M.  R.  R.  R. ...... 

A. &•  N.  R.R  .. ......  . 

B. &>  M. R. R. R. .•••.. 
B.  &>  M.  R.  R.  R. .••.•• 
R.V.&B.&C.R«R.. 
A. ct N. R. R  .......... 

B.  &  M .  R.  R.  R. ...... 

U.P.RR 

0.&R.V.R.R 

B.  St  M. R. R. R. ...... 

0.&R.V.R.R 

Toner 

B.&;M.R.R.R 

O.  &R.  V.  R.  R 

S.  C.  &P.  R.  R 

B.  &M.R.R.  R 

U.  F.  R.  R 

S.  C.&PRR 

B.  &  M.  R.  R.  R  ...... 

U.  P.  R.  R . . . . . 

B*  oL  M.  R*  R.  R  .••.•• 
B.  &>  M.  R.  R«  R. 


Elevation. 


I  •  •  «  •  • 


•  •  •  •  •  •  •  I 


>  •  •  •  •  •  < 


Feet. 
1,768 
1,389 
1,350 
1,597 
1,219 
1,100 
1,359 
1,425 
1,006 
915 
1,178 
1,356 
1,266 
1,445 
2,027 
4,095 
1,565 
1,051 
1,486 
1«482 
1,269 
1,185 
2,800 
1,636 
1,574 
1,689 
1,05& 
1,028 
1,560 
1,113 
2,690 
1,504 
1,589 
1,149 
1,316 
l,a27 
1,183 
1,025 
1,136 
1,261 
1.396 
1,339 
2,589 
1,393 
1,186 
1,906 
1,232 
1,642 


(296) 


NEVADA. 


Station. 


Agate  Pm8 

AMe's  Ranch 

Aiiy,  Mount 

Albion  Peak 

Allen's  Springs 

Alpha 

American  Flat  Peak 
AndeiBon's  Banch  ... 

Antelope  Spring 

Do 


Antelope  Valley 

Antler  Peak 

Antoi  ne'e  Ranch 

Argenta 

Aurora 

Auetln 

Do 

BieonMill  Point 

Baltimore  Mine 

Barkley  Spring 

BaaaltPeak 

Battle  Mountain 

Belmont 

Beowawe 

Bergin  Head 

Big  Creek  Pass 

Bin  Williams'  Banch 

Birchins,  Mount 

Birehin's  Ranch,  Reese  River  Valley 

Bishop 

Black  Rock  Valley 

BonneviUe,  Mount 

Bonpland,  Mount 

Brown  Knob  Peak 

Brown's 

Buckeye  Mine 

Buckland's  Ranch,  Carson  River  Valley. 

Buell  Valley 

Bofialo  Peak 

BoiTalo  Spring 

Bullion  City 

Boll  Run  Mountain 

Bunker  Hill  Peak 

Bunker's  Peak 

Bnnnellsburi^h 

Butterfleld  Spring 

Callvillo 

Campbell's  Spring 

Camp  Rook 

Cane  Spring 

CaricoPeak 

Carlin 

Do 

CariingPeak 

Caroline  Point 

Canon  City , 

Do 


Authority. 


Elevation. 


Pacific R.  R.  Reports. 

Wheeler , 

Wheeler 

King 

Wheeler 

£.  &  X*  R.  R......  .. 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Simpson 


King 

Wheeler  — 
C  P.  R*  R. . 
Williamson 
Wheeler.... 
Williamson 

Wheeler 

Wheeler 

Wheeler — 

Wheeler 

G.  P.  R.  R . . . 

Wheeler 

C  P.  R.  R . . . 

Powell 

King 


Wheeler 

Wheeler 

Tener 

Hayden 

King 

Wheeler 

C  &>  P.  R.  R .  • . . . 

Wheeler 

Wheeler 

Simpson 

King 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Powell 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

Wheeler 

PoweU 

King 

Wheeler 

C*  P.  R.  R....«.  ■• 

King 

Powell 

\j*  x  •  JfcC.  JfcC......  •< 

Wheeler 


! 


Feet. 
7,616 
5,990 
6,787 
8,391 
4,051 
5,911 
6.65» 
4,041 
7,201 
6,445 
5,63a 
to  5, 690 
8,433 
6,517 
4,548 
7,441 
6,594 
6,451 
5,327 
5,729 
5,906 
6,599 
4,511 
8,092 
4,695 
7.570 
8,922 
3,500 

10,345 
5,74a 
5,42a 
4,900 

11,200 

11,321 
6,202 
3,929 
5,221 
4,131 
6,000 
8,387 
4,07& 
6,386 
9,040 

11,405 
6,780 
4,278 
5,324 
945 
7,366 
5,628 
2,050 
8,035 
4,849 
4,897 
7,754 
7,330 
4,630 
4,700 
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[BI7LL.Sl 


Station. 


Canon  City.  Friends'  Observatory. 

Carson  Hot  Springs 

Carson  Lake 

Do 

Cave  Valley 

Cedar  Mountains 

Cedar  Valley 

Cerro  Gordo  Peak 

Chalk  Well 

Chapman's  Banch 

Charcoal  Mountain 

Charleston  Peak 

Chataya  Peak 

Cherry  Valley 

Chinatown 

Chollar  Potosi  Mining  Co^s  Office  . 

Churchill  fintte 

Churchill,  Fort 

Do 

Clark's 

Clifton 

Clover  Valley  settlement 

Do 

Cluro 

Cold  Spring 

Cold  Springs 

Cold  Springs 

ComoPeak 

Cortez  Peak 

Cory,  Mount 

Cottage,  Camp 

Cottonwood  Spring 

CowlesPeak 

Cox's  Station 

Coyote 

Coyote  Spring 

Cvesoent 

Crescent  Mill 

Crosman  Valley 

Crossman's  Spring 

Crystal  Spring 

Cumberland 

Curtis,  Mount 

Custer  Springs,  Steptoe  Valley . . . . 

DaltonPeak 

Darby  Mine 

Davidson,  Mount 

Do 

Davies,  Mount 

Dayton 

Dead  Horse  Well 

Deep  Hollow  Station 

Deeth 

DesatoyaPeak 

Desert  Wells 

Deyeringham's  Banch 

Diamond 

Diamond  Valley 

Disappointment  Spring 

Division  Peak 

Dodge  Valley 

Duck  Valley 


Authority. 


Wheeler 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports 

Wheeler 

King 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Powell 

Petermann 

King 

Wheeler 

Simpson 

Wheeler 

Wheeler 

Med.  Dept.  U.  S.A... 
Williamson 


Powell .. 

Wheeler 

Toner  - . , 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

King  ... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


Wheeler .. 
Wheeler .. 
Wheeler ... 
Simpson .. 
Wheeler . . 
Wheeler.. 

King 

Powell 

King 

King 

Wheeler ... 
Wheeler . . 

King 

Wheeler . . , 
Wheeler  .., 
Wheeler  . . 
Wheeler  ... 
C  P.  B.  B . 

Wheeler 

Wheeler 

Wheeler 

Eureka  &  P.  B.R 

King 

Wheeler 

Wheeler 

Simpson 

Wheeler 


••• •••••• 


'  •  •  •  •  • 


Elevation. 


{ 


Feet. 

4,660 

4,592 

3,8B3 

3,840 

6,464 

6,500 

7,073 

9,432 

7,604 

4,938 

7,290 

10,874 
7,766 
7,473 
4,360 
6,242 
6,009 
4,284 
4,319 
4,963 
6,339 
5,300 
4,902 
4,786 
6,173 
6,418 
4,200 
9,017 
8,363 

11,396 
6,437 
3,450 
9,980 
4,379 
8,440 
3,674 
5,438 
6,-100 
4,814 
4,391 
5.782 
5,674 
9,000 
5,843 
9,232 
4,886 
7,941 
7,887 

11,756 
4,369 
4,117 
5,244 
5,340 
9,9sa 
4,693 
6,497 
5,941 
5,660 
4,835 
8,585 
6,486 
6,065 
to  6, 989 
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Station. 


z's  Bunch 

lanoh 

alley 

alley  settlement 

te 

itice  Hill 

inee  Pass 

9,  Monnt 

.  Ranch 


fch 

it  Pass  Peak. 

It  Peak 

Bionnt 


City 

isolidated  Mine . 

>eak 

Peak 


Mine . . 
If  Peak 
....do . 
ke.... 


a  Lake., 
[1  Valley, 
•wn  .-,.. 
iPeak... 


•ontain 

'jmch. . 

Peak.. 

do...- 


Banch 

la  Post,  near  Succor  Mine. 

Crest 

ok 


b 

sak  ... 

U  Mine. 


Lake. 


Peak 

Peak 

eak 

Peak 

fount 

ine  Spring 

lUey 

Ranch 

Galley 


aUey 

TV  Springs 

yHooae.... 


Anthority. 


Wheeler 

Wheeler 

Simpson 

Powell 

Wheeler 

Wheeler 

Wheeler 

Powell 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

King 

Wheeler 

Wheeler 

Wheeler 

King 

King 

Wheeler 

£nreka&P.R.R.... 

Wheeler 

Wheeler 

Ki°«\ 

Wheeler , 

Wheeler 

King 

Pacific  R.  R.  Reports. 

Pacific  R.  R.  Reports , 

Wheeler 

Wheeler 

Wheeler 

Petermann 

Wheeler 

King 

Wheeler 

Simpson 

Wheeler 

Wheeler 

Wheeler 

Powell 

Wheeler 

Wheeler 

King 

Wheeler 

C.P.R.R 

Pacific  R.  R.  Reports. 

U.  P.  R.  R.  surveys  . . . 

King 

Wheeler 

King 

Wheeler 

Wheeler 

Powell 

Hayden 

Wheeler 

Hayden 


Pacific  R.R.  Reports 

Powell 

King 


Wheeler 
C.P.R.R 


Elevation. 


! 


Feet. 
4,571 
6,037 
4,587 
5,480 
5,291 
5,861 
7,546 
7,692 
6,123 
5,063 
'  5,148 
6,871 
7,876 
8,509 
6,546 
6,439 
4,593 
5,268 
7,725 
7,548 
5,906 
6,371 
5,978 
8,412 
8,199 
4,745 
6,806 
8,028 
6,200 
6,248 
5,054 

10,779 
5,650 
6,200 
4,154 

10,994 

11,077 
4,824 
4,801 
4,362 
5,452 

11,000 
6,282 
4,453 

11,237 
6,374 
4,385 
5,952 
i',065 

10, 491 

10,964 
8,307 
8,990 
9,965 
1,930 
4,300 
4,187 
5,600 
5,368 
to  6, 139 
2,620 

11,206 
5,006 
5,230 
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Station. 


Halleck  Camp 

Do.    do 

Do.    do 

Hamilton 

Hastings  Pass 

Do 

Hawthorne  .* 

Hay  Ranch 

Hiko 

Hill  and  Qaines  Ranch 

Hom^ 

Home  Station 

Honey  Lake ,... 

Hot  Springs 

Do.. 

Hot  Springs  Peak 

Hot  Springs,  Walker's  River. 

Houstan's  Wells , 

Hamboldt 

Humboldt  River  Basin 

Huntington  Valley 


Independence 

Indian  Agency,  Walker  River. 

Indian  Pass 

Indian  Soring 

Inyo  Peak 

lone 

Iron  Point 

Ivanpah  

Ives  Pass 

Janesville 

Jones' Mills  Ranch 

Eanan's  Ranch 

Kate,  Mount 

Kingston 

King's  Valley 

Knickerbocker  Mine 

Kobeh  Valley 


Ladrones,  Mount 

Lassen's  Meadows 

Las  Vegas 

Do. 

Lee's  Mill,  Mason  Valley 

Locust  Spring 

Lodi 

Lodi  Peak 

Louff  Valley 

Lovelocks 

Lyon,  Mount 

Lyonsville 

McCabe'sPass 

McClellan  Mountain 

McClellan's  Covo 

McDermott,  Camp 

McGarry,  Camp 

McKenney's,  on  Lake  Tahoe 

McKinney's  Pass 

McMahon's  Ranch,  Reese  River  Valley  .. 

Maggie  Peak 

Manogany,  Mount 

Mahogany  Peak 


Authority. 


Elc 


King 

Smithsonian  Inst 

Wheeler 

Wheeler 

U.  P.  R.  R.  surveys 

Simpson 

Carsim  &,  Colorado  R.  R. 

Eureka  d&  P.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


C*  P.  R*  R . 
Wheeler  . 
Wheeler  . 


Wheeler  . 
C>  P*  R.  R. 


Wheeler. 


C  P.  R*  R 
Wheeler  , 

King 

Wheeler  . 

King 

Wheeler  . 
C.  P.  R.  R . 
Wheeler  . 

King 

Wheeler  . 
Wheeler  . 
Powell... 
King 


Hayden 

Wheeler 

Simpson 

Wheeler 

Pacific  R.  R.  Reports 
Wheeler 


Wheeler , 

Wheeler , 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

Simpson  

Wheeler 

Wheeler 

U.  P.  R.  R.  Surveys  . 

Wheeler 

Wheeler , 

Med.  Dept.,U.  S.  A 
Med.  Dept.,  U.S. A 

Wheeler 

King 

Wheeler 

King 

Wheeler 

King.... 
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Uaei,, 


'BEan 


Uatin»ogoPt-ak.. 
Weotlott-  Vnllpy  .. 

'   MillCiiy 

Jlilli'r'f,  SiirinE  ... 
«;Ji»bm  ......... 

Uineral 

Uineral  PaBB 


Mont. 


CrialoMiU.. 


J^«i«;u.  Mount 

""■"iMt'"™' :: 

WbH  X.akMV«Uey 

Do 

S"'»SpH„g 

J>"iii.,',  pt-,k 

J'^'tt^la  City         

npi\  'ini'g  jjantu^  near  Honey  Lake 

iv^^  CJrauitePeat 

fr«>«  I>«» 

fflSi^  ?■>'•"""••  ^l^'""""' 

0|j     ^,'^.  lloQIll 

«■!;  *^*!iitiiek  Ranch, Satro  Tunnel  Eoad. 
oS.'""''I'«n=li 

iJi.";^'""^'""' 

Ssr»gp;;^:::;:::;:;::;::::::;;::::: 

gK;^.  

p^-r.Kljiiu-pah-ghua  Spring 

/*'*■'»  Uajrut  Lake 

V**""*mipe  Valley 

Kh~^Jt.Pc-ak 


P^^gr.-;:; 

■^  »?*<:«»  Head 


'**■'!  Pc-ak.. 


ith  Eoreka  and  Palisade 


P»^^   teak 

Pe^r**w>n'B  Banob 
P.»^T*iieMoaut... 


6S 


Peak.. 
I,  MoDiit . . 


.  Wheeler 

.  Wheeler 

.  Wheeler 

.  Wheeler 

.  Powell   

.  C,  P.B.E 

.  Powell 

.  Wheeler 

.  Enreka&P.  K.  R 

.  Wheeler 

.  C.P.E.  R 

.  Wbeeler 

.  C.P.E.R 

.  Wheeler 

■  C.P.E.  E 

-  Wheeler 

.  Wheeler 

■  Wheeler 

-  Wheeler 

■  Pacific  R.  R.  Reports.. 

■  King 

■  Pacific  R.  B.  Beporla.. 

.   Wheeler 

.  Wheeler 

■  King 

.    Wheeler 

-  Toner 

.  Wheeler 

Wheeler 

.  C.  P.  R.  E.  BurveyB.... 

.  Wheeler 

.  Wheeler 

-  Wheeler 

■  Wheeler 

.    Wheeler 

.  C.P.E.  R 

.  King 

.  Wheeler 

.  Wheels!!!'.."."!!!'.];.".; 

■  King 

.   Powell 

.    Wheeler 

.    Simpson -■ ... 

Wheeler 

C.P.R.E 

Powell 

Wheeler 

Powell 

Wheeler 

Hayden 

Wheeler 

Wheeler 

KiDg 

Wheeler 

.    Wbeoloc 

Wheeler 

C.P.R.R 

Wheeler 


10.0tM> 
8,074 
4,348 


>  to4,800 
4,336 
6,220 
4,304 
5,443 
6,969 
4,988 
7,086 
6,010 
6,?34 
6,166 
6,267 
7,384 


3,662 
<  4,IHI0 
ib>4,400 
4,318 
4.900 
9.04G 
4.345 
6,a05 


6,5»1 
6,r>09 
4,181 
8,368 
10,02:1 
5,100 
6,392 
7,5r.6 
1,360 
2.383 
3,400 
(  5,700 
}to6,000 
e,6H 


5,213 
6,217 
8,375 
4,K'>2 
7,580 
&,S04 
6.180 
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Station. 


PekoPeak 

Pennoyer  Spring : 

Peqaot 

Peqnot  Pass 

Do 

Peterson's  Ranch 

PetonaMine 

Phelps  Valley 

Piermont 

Pilot  Knob 

Pifion  Pass 

Pinto,  Mount 

Do 

Pinto  Spring 

Pioche 

Do 

Do. .Signal  Station 

Placer,  Monnt 

PoiDt  of  Rooks  Peak 

Poston,  Monnt 

Proctor's  Ranch,  Tmckee  River 

Promethens  Mountain 

Do 

Paeblo  Valley 

Pyramid  Lake 

Pyramid  Lake  Indian  Agency 

Quartz  Mountain 

Quinn'sRiyer  Valley 

Quinn  Cafion 

Qninn's  River  Valley 

Rabbit  Hole  Spring 

Rugtown 

•^Do , 

Railroad  Peak 

Do (Black  Rock) 

Ramsell  City 

Raspberry 

Rattlesnake  Hill 

Rattlesnake  Spring 

Raven's  Nest  Peak 

Raw  Monntain 

Red  Dome  Pass 

Do 

Reese  River  Valley 

Reno 

Do..  Junction  Virginia  City  and  Tmc- 
kee R.R  

Robert's  Peak 

Rock  Island  Mine 

Rose  Creek 

Rose  Monntain 

Rose  Mountain 

Rose  Monntain 

Rose  Valley 

Rose  Valley  Settlement 

Ruby,  Camp 

Ruby  Valley ..'... 

Rye  Patch 

Sacramento 

Saint  Clair 

Saint. Joseph 

Saint  Thomas 


Authority. 


El€ 


King 

Wheeler 

C.  P.  R.  R 

U.  P.R.  R.  Surveys 

C.  P.  R.  R.  Surveys 

Wheeler 

Wheeler 

Simpson 

Wheeler 

Wheeler 

King 

Wheeler 

King 

Wheeler 

Wheeler 

Powell 

U.  8.  Signal  OflSce 

Wheeler 

King 

Wheeler 

Wheeler 

King 

Wheeler 

Hayden 

Pacific  Railroad  Rei>orts. 
Wheeler 


Wheeler 

Hayden 

Wheeler^ 

Hayden 

^jog 

King 

Wheeler 

King 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

King 

Wheeler 

U.P.R.R.  Surveys. 
C.  P.  R.  R.  Surveys. 

Simpson 

Wheeler 


\./ •  Jt  m  Xl#«  X\  ■•••«•   ••••••   ••••«••« 

King 

Wheeler 

C  P.  R.  R..«... .. ...... ...... 

King 

King 

Wheeler 

Wheeler 

Powell 

Wheeler 

Medical  Department,  U.  S.  A. 

Simpson 

C. P. R.R...... ........ ...... 


Wheeler. 
Powell . . 
Powell . . 
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Station. 


Saint  Thomas 

Salt  Valley 

8an  Antonio 

8«Dcl  Springs 

San  Juan 

San  Jaan  Peak 

g«;atoga  Springs 

ochafer  Springs 

8chaffep»8  Peak 

8cbaffer»8  Station 

gchenonsky's  Pass 

Schnaidtlein's  Ranch 

2^/oyaPeak 

?J"<;»*'8  Ranch,  near  Reno 

Sliell  Creek  Range  (highest  peak) 

SHaJB.^ (mean  height) 

eoerm^Titown 

S^^^one 

??^^oue  Peak 

fir^**^«ie  Wells 

gpj^l   Peak 

ftnl^^  A.ge  Station 

ft  I^^  ^i^»  old  foundry 

trZ^^  ^e^  Mines.... 

flStP^^^d's  Springs 

IS^^r^ater  Peak 

^^^«  Creek  Depot 

®P^«*^BU  Peak  ..r 


fc^«  Valley. 

SS^«  Valley  Pass.., 


8ta^  CJi*^ 


8te 


F»eak 

at  Springs 
Valley 


&^    Peak 

ga|^^  Ixmf  Mountain  . 
8a»S!!*Or  SpringB 

Lor  G.  &  8.  mine. 

ville 

Springs 

r^piaPeak 

's  Ranch 

>te,  Moant 

la 


Tifc»r"^op®  Peak 

itw*«^^K)¥eak 

^■^^Uaand  Springs  Valley. 


Authority. 


Wheeler. 
Hayden*. 
Wheeler. 
Wheeler. 


King 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

U.  P.  R.R.  Surveys. 

Wheeler 

King 

Wheeler 

Wheeler 

Wheeler 


C.  P.  R.  R . 

King 

Wheeler. . 
Wheeler. . 
Wheeler. . 


Wheeler. 


King.... 
Wheeler. 
Wheeler, 
Wheeler. 
King.... 
Wheeler. 

King 

Toner  . . . 
King.... 
Wheeler. 
Wheeler. 
Wheeler. 


Simpson 

Wheeler 

C*  P>  R.  R. ... . 
Wheeler..,.. 

Powell 

Wheeler 

King 

Wheeler 

King 

Wheeler 

Powell 

Powell 

Wheeler 

Wheeler 

Wheeler 

King 

Wheeler , 

Wheeler , 

Wheeler 

L/  *  t^.  JbC.  xC . . . . . 

Wheeler 

King 

Hayden  ... .. 


Elevation. 

Feet. 

1,600 

4,200- 

6,281 

3,92& 

8,075 

10, 9H2 

264 

6,186 

6,865 

4,026 

6,355 

6,220 

9.545 

4,439 

11,200 

8,000 

4,445 

4,6.16 

9,760 

6,796 

9,387 

6.014 

4,940 

4,257 

5,000 

7,511 

4,570 

7,463 

7,402 

4,469 

6,102 

6,251 

7,768 

11,041 

7,500 

9,925 

7,115 

4,595 

6,730 

J       6.800 
}  to 6,200 

6,818 

4.422 

6,390 

695 

1,108 

6,650 

4,749 

8,477 

6,164 

3,972 

7,010 

6,327 

6,415 

4,218 

5.366 

8,751 

8,772 

4,720 

7,254 

4,812 

10,938 

9,240 

5.950 
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Station. 


Ti-ba-ba  Springs 

Tibbie  Moantain •. , 

Timpahute  Mountain , 

Timpahute  Sprlnfi; 

Tinnah-nah  Springs 

Tissapook  Spring 

Titilla 

Toano  

Todhnpter's  Camp,  Long  Valley. 
To-ha-cum  Peak 


Authority. 


El€ 


Wheeler. . 
Wheeler.. 
Wheeler. . 
Wheeler. . 
Wheeler.. 
Wheeler.. 
Wheeler. . 
C  P.  R.  R . . 
Wheeler. . 
Wheeler. . 


Toyabe  Peak I  Wheeler 

Trinity  Peak 

Trojan  Mine 

Truckee  Valley 

Talasco..} 


Tule  Spring. . 
Tntil),  Mount 
Twin  L^kes.. 
UiyabiPass.. 


Ungoweah  Mountains 

Union 

Upper  Caledonia  Mine 

Utah  Mine 

Vaughan's  Ranch 

Verdi 

VirffiniaCity 

Do astronomical  monument . . 

Do office  Chollar  Potosi  Mine 

Do 165  G  street 

Virgin  Valley  (lower) 


King 
Wheeler. 

Hayden  . 


Vista 

Vivian  Mine 

Wadsworth 

Do 

Wah-ya-bah  Springs 

Walker's  Lake 

Do 

Walker's  Ranch 

Walker's  River  Basin 

Walker's  River  Meadows 

Wallace's  Ranch 

Wall  Spring 

Wanahon  npe  Valley 

Washington 

Washoe  City 

Washoe  Lake 

Washoe  Valley 

Water  Caflon 

Wauguyhi  Peak 


Weahbah  Range   

Welche's  Ranch 

Welch's  Station 

Wells 

West  Belcher  Mine 

West  Gate 

West  Point 

Wheeler  Peak 

Do timber  line  on 

White  Bluff  Spring 


Wheeler 

Wheeler 

P.  R.R.  Reports. 

Simpson 

Toner 

Wheeler 

Wheeler 

Wheeler 

C.  P.  R.  R . . . . . . . 

Kjt    Am    XV.    M\  .•••*•    . 

Toner  

Wheeler 

Wheeler 

Wheeler 


Powell 


Toner 

Wheeler 

Wheeler 

Wheeler 

Pacific  R.  R.  Reports 

Carson  and  Colorado  R.  R 
Wheeler 


Wheeler. 
Wheeler. 
Simpson . 
Wheeler. 
Wheeler. 
Wheeler. 
Hayden  . 


King 

Simpson . . 

Wheeler. - 
Wheeler.. 
C.  P.  R.  R 
Wheeler.. 
Wheeler.. 
Wheeler.. 
Wheeler . . 


! 


Wheeler. 


:^ 
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Station. 


Authority. 


EleyatioD. 


Wheeler... 
Wheeler. .. 
Wheeler. .. 
C.  P.  R.  R. . 
Wheeler... 


White  Pine  Ranire  Paaa 

Do 

White  Pine  Valley.... 

White  Plains 

White  Rock 

Wilcox  Ranch j  Wlieeler 

William  Penn  Mine Wheeler 

Willow  Spring , 

Winnemucca 

Do Signal  Office 

Winneinncca  Lake 

Winnemncca  Peak 

Wiitter's  Ranch 

Woodmff  Valley 


Wood's  Ranch,  Pyramid  Lake 
Worthington  Peak 


C  X  .  R.  R. . . . 
U.S.  Signal  Office, 
Wheeler 


•   •  «  «  «  < 


King.... 

Wheeler. 

Simpson 

Wheeler. 

Wheeler. 


Page, 

5,860 

6.326 

6,000 

3,694 

4,818 

5,396 

5,236 

5,859 

4.332 

4.327 

3,825 

6,869 

5,145 

6,000 

3,861 

8,400 
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Station. 


Adam*8  Mountain 

Do Sam  Adams'  Peak 

Do J.  Q.  Adams'  Peak 

Do Nowell's  Peak 

Alton  Bay  Hotel 

Ammonoosnc    Station,    base    of    Mount 

Washington 

Andover 

Ashuelot 

Atkinson 

Bald  Mountain,  Franconia  Notch 

Bamstead  Centre 

Bath 

Belknap  Mountain,  lower  peak  of  the  Twins. 

Bemis  Station,  Hart's  location 

Berlin  Falls 

Bethlehem 

Do Sinclair  House 

Do Maplewood  House 

Black  Mountain,  Sandwich  Dome,  highest 

peak 

Do Jennings  Peak 

Do Sachem  Peak,  higher 

Do lower 

Do Middle  Acteon  Peak 

Do Bald  Knob 

Blue  Mountain 

Boot's  Spur 

Boscawen 

Boy  Mountain,  near  Jefiferson 

Bradford  

Bray  Hill,  Whitefield 

Brick  House 

Campton,  Black  Mountain  House 

Do. . .  Chase's  Hillside  House 

Campton  Hollow  P.  O.  (approx. ) 

Canaan I 

Candia j 

Cannou  Mountain 

Carrigain 

Carr's  Mountain j 

Carter  Mountain ' 

Chapin's  Switch ' 

Charlestown 

Cherry  Mountain 

Chichester j 

Chicoma ! 

Claremont j 

Claremont  Junction 

Clay,  Mount 

Clinton,  Mount ...j 

Do I 

Do Timber  line  on i 

Concord 

Connecticut  RiTer  Bridge,  near  Bellow's 

Falls  .:.. 

Connecticut  River  Bridge,  near  Windsor. 


Authority. 


Elevation. 


Appalachian  Club  . . . 
Appalachian  Club  . . . 
Appalachian  Club  . . . 
Appalachian  Club  ... 
Suncook  Valley  R.R 


Bost.,  Con.  &.  Mont.  R.  R. 

Northern  R.R 

Ashuelot  R.R 

Boston  &  Maiue  R.  R 

Appalachian  Club 

Suncook  Valley  R.R 

Bost.,  Con.  &.  Mont.  R. R  .. 

Appalachian  Club 

Port.  &  Ogden  R.  R 

Grand  Trunk  il.  R 

Bost.  Con.  &  Mont.  R.  R... 

.Appalachian  Club 

Appalachian  Club 


Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Guyot 

Appalachian  Club 

Northern  R.  R 

Appalachian  Club 

Concord  &  Claremont  R.  R  .. 

Appalachian  Club 

Guyot 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Northern  R.R 

Concord  &  Portsmouth  R.  R.. 

Guyot 

Gnyot 

Guyot 

Guyot 

Sulli vau  Co.  R.R 

Sullivan  Co.  R.R 

Guyot 

Suucook  Valley  R.R 

Guyot •. 

Concord  «fc  Claremont  R.  R  . 
Concord  &  Claremont  R.  R  . 

Guyot 

Appalachian  Club 

Guyot 


Concord  &  Claremont  R.  R  ., 


Sullivan  Co.  R.  R 
Sullivan  Co.  R.  R 


Feet. 
5,776 
5,554 
5,384 
5,313 
530 

2,668 

628 

434 

57 

2,310 

527 

521 

2,259 

996 

1,016 

1,187 

1,459 

1,489 

4,071 

3,587 

3,050 

2,967 

2,  .545 

2,391 

4,370 

5,524 

274 

2,278 

679 

1,637 

3,850 

687 

645 

707 

956 

445 

3,^0 

4,678 

3,480 

4,830 

328 

376 

3,670 

373 

3,540 

543 

473 

5,553 

4,311 

4,320 

4,250 

^2 

304 
351 
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Station. 


Contoocook 

Conway  Centre  Station 

Conway  Comer  (Chateangay),  west  end 

of  village 

Cooke's  Ilill,  West  Campton 

Crawford  House  Station,  summit 

Crawford  Mountain 

Dalton 

Danbury 

Deception,  Mount 

Derry 

Dimond's  Comer 

Dover 

Durham 

Eagle  Cliflf 

Eagle  Head 

East  Andover , 

East  Concord 

East  Haverhill 

East  Jaffrey 

East  Kingston 

East  Lebanon 

East  Rindge 

East  Wakefield 

East  Westmoreland 

East  Wilton 


Echo  Lake 

Do 

Echo  Mountain 

Elkin's  Fisher, Tecumseh  Group  ... 

Elliot 

Enfield 

Epping 

Epsom 

Do 

Do .  M.  M.  Steele's  residence . . . 

Exeter 

Fabyan  House 

Fisher  Mountain,  Tecumseh  Group 

Fitzwillian 

Fort  Mountain,  Epsom 

Franconia,  Franconia  House 

Do Lafayette  House 

Franklin 

Franklin,  Mount 

Do 

Gilford,  Locke's  Farm-house 

Gilmanton  Hill 

Gilmanton,  Lron  Works  Village  . . . 

Glen  Station 

Gofistown  Station 

Gorham 

Gra£bon 

Grafton  Centre 

Great  Falls 

Do (Conway)  Junction 

Greenfield 

Green  Mountain,  Tecumseh  Group 

Green's  Cliff : 

Groveton 

Groveton  Junction 

Gunstock  Mountain 

Hampstead  Station 


Authority. 


Contoocook  Valley  R.  R 
Port.  &  Ogden  R.R 


P. ,  Or,  F.  «&  C*  R.  R..... ..... 

Appalachian  Club 

Port  &  Ogden  R.  R 

Guyot 

Bost.,  Con.  &,  Mont.  R.  R 

Northern  R.R 

Guyot 

Manch.  &  Lawrence  R.  R  . . . 
Concord  &  Claremont  R.  R  . 

Boston  &,  Maine  R.  R 

Boston  &  Maine  R.R 

Guyot i ,. 

Guvot 

Northern  R.R 

Geol.  S'vy  of  N.  H 

Bost..  Con.  &  Mont.  R.  R 

Monadnock  &,  Petersboro  R.R 

Boston  &  Maine  R.  R 

Northern  R.  R 

Monadnock  &  Petersboro  I! .  R 
P.,  G.  F.  &  C.  R. R. ...... .... 

Cheshire  R.R 

Nashua,  Wilton  &  Petersbor- 

ough  R.R 

Guyot 

Appalachian  Club 

Guyot 

Appalachian  Club 

P.,G.  F.  &C.  R.R 

Xorthem  R.  R 

Concord  &  Portsmouth  R.  R  . 

Geol.  Survey  of  N.  H 

Suncook  Valley  R.  R 

Appalachian  Club 

Boston  &  Maine  R.  R 

Bost.,  Con.  &  Mont.  R.  R 

Appalachian  Club 

Cheshire  R.R 

Appalachian  Club 


Appalachian  Club 

Northern  R.  R 

Appalachian  Club 

Guyot 

Appalachian  Club 

Guyot 

Suncook  Valley  R.  R '. 

Port.  &  Ogden  R.  R 

Manch.  &  N.  Weare  R.  R 

Grand  Trunk  R.  R 

Northern  R.  R 

Northern  R.  R 

Boston  &,  Maine  R.  R 

P., G.  i^ .  &  C.  R.  R  ...... .... 

Petersborough  R.  R 

Appalachian  Club 

Guyot 

Grand  Trunk  R.  R 

Bost.,  Con.  &  Mont.  R.  R 

Appalachian  Club 

Nashua  &  Rochester  R.  R 


Elevation. 


Feet. 
373 
455 

466 

2,236 

1,903 

3,134 

666 

826 

2,449 

238 

425 

72 

70 

3,446 

4,216 

661 

246 

773 

1,032 

130 

766 

1,003 

678 

709 

328 

1,926 

1,929 

3,170 

2,621 

21 

768 

154 

342 

362 

781 

58 

1,571 

3,470 

1,063 

1,431 

1,054 

990 

363 

4,917 

4,904 

643 

1,329 

647 

530 

304 

794 

648 

872 

176 

90 

800 

3,547 

1,329 

884 

901 

2,400 

25*5 
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fB 


.  Station. 


Authority. 


Elev 


Hairisville 

Haverhill  Depot 

Henniker 

Hillsborongh  Bridge  Station . . 

Hollis 

Jefi'orson,  Monnt  Adams  House 

Do . . .  Starr  King  Hoase 

Jefferson,  Mount 


Manch.  &  N.  Woare  R.  R  , 

Conn.  <fePa.ss».  R.  R 

C'ontoocook  Valley  R.  R  . , 
Coatooeook  Valley  R.  R  . . 
Worcester  &  Nashua  R.  R 


Kearsarge  Mt 


Keene 

Kendall's  Crossing 

Kinsman  Mountain 

Do highest   summit    setn 

&om  Lafayette 

Kitt«ry 

Lafayette,  Mount 

Do lower  north  peak 

Do Eagle  Lakes 

Do Eagle  Cliff  Not<;h... 

Lake  of  the  Clouds 

Do 

Lancaster 

Lebanon 

Lincoln  Mountain 

Lisbon 

Littlefield's  Crossing 

Little  Monroe  Mountain 

Do 

Littleton 

Do..  Oak  Hill  House 

Lyndeborongh 

Madbury 

Madison,  Mount ■ 

Do 

Madison,  N.  W.  end  of  6-mile  pond 

Mad  River  Peak 

Manchester 

Marlborough 

Mast  Yard 

Meredith  Village 

Middle  Fisher  Mountain,  Tecumseh  Group. 

Milan 

Milton  Station 

Monadnook,  Monnt 

Monroe,  Mount 

Moose  hillock 

Morijah,  Mount 

Mount  Sunapee  Station 

N:i8hua  

Do .  Main  street 

Do. Concord  depot 

Do. Lake  street 

Newbury  Summit,  on  rail 

Do .' (rock  cut)  over  rail 

Newmarket 

Newmarket  Junction 

Newport 

Newton 

Do.R.  R.  Summit 

North  Jioscawen 

North  Charlestown 

North  Conway  Station 

Do (village  plains) 


Appalachian  Club 

Guyot 

Eastman 

Ashuelot  R.  R 

SnllivanCo.  R.  R. 
Guyot 


Appalachian  Club  . 
P.,  G.  F.  &C.  R.R 
Appalachian  Club  . 
Guyot 


Guyot , 

Appalachian  Club 

Bost.,  Con.  &  Mont.  R.  R 

Northern  R.R 

Appalachian  Club 

Bost.,  Con.  &  Mont.  R.  R 

Concord  &  Portsmouth  R.  R 

Guyot 

Appalachian  Club 

Bost.,  Con.  &  Mont.  R.R 

Appalachian  Club 

Petersborough  R.  R 

Boston  &  Maine  R.  R 

Appalachian  Club 

Geo!.  SVy  of  N.  H 

Gnyot 

Manch.  &.  Lawrence  R.  R 

Cheshire  R.R 

Concord  &  Claremont  R^  R.. . 
Bost.,  Con.  &  Mont.  R.  R  .... 

Appalachian  Club 

Grand  Trunk  R.  R 

P. ,  G.,  F.  &  C.  K*  K  ...••.... 

Guyot 

Appalachian  Club 

Guyot 

Guyot 

Concord  «fc  Claremont  R.  R  .. 
Boston,  Lowell  i&; Nashua R.  R. 
Nashua,  Acton  A:  Boston  R.  R. 

Worcester  &  Nashua  R.  R 

Nashua,  Acton  &,  Boston  R.  R 
Conconl  &  Claremont  R.  II... 
Conconl  &  Claremont  R.  R.. . 

Boston  &  Maine  R.R 

Concord  iSr  Portsmouth  R.  R.. 
Concord  &  Claremont  R.  R  .. 

Boston  &  Maine  R.  R 

Boston  &  Maine  R.  R 

Northern  R.  R 

Sullivan  Co.  R.  R 

P.,  G.  F.  &C.  R.  R 

Port.  &Ogden  R.R 


(308) 
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Station. 


ortli  Lisbon 

ortb  Stratford - 

'orth  Weare 

iceola  Mountain 

»,  i  mile  from  village 

^ssipee  Mountain,  East  Knoll 

Do MelvinPeak 

^wl'sHead 

Do (Cherry  Mountain) 

barker's  Station 

>emigewa88et  Peak 

^etersboro  Village 

iper  Mountain,  lowest  peak  of  the  Bel- 

Knaps 

:»>itt«field 

^K'laistpw 

Do. . brickyard 

^S^easant,  Mount 

Do 

Pleasant,  Mount 

^Plymouth 

3>rofileLake 

Profile  MountaiUi  true  summit 

Trospect  Mountain.  Lancaster 

Raymond 

Rochester 

Rollinsford 

Rowe'sHill,  West  Canipton 

Rnmney 

Russell's  (or  S.  Greenfield) 

Salmon  Falls 

Sandwich  Dome 

Sandwich  Notch,  Campton,  Sandwich  road. 

Scar  Ridge,  Thornton  Gore 

Scott's  Mills,  crossing  B.,  C.  &  M.  R.  R 

Shelbume 

Sinapee,  Mount 

South  Charlestown 

South  Danbury 

South  Keene 

South  Lancaster 

South  Newmarket .' 

Springfield 

Stark 

Star  Lake,  between  Madison  and  Adams . . 

Starr  King,  Mount 

Stone  Mountain,  Tecnmseh  Group 

Stratford  Hollow 

Sugar  Hill,  Coast  Survey  Signal 

Do Goodnow  House 

Do post-office 

Sunapee  

Sunset  Hill,  Campton  Village 

Swanzey 

Table  Mountain 

Taylor's  Hill,  West  Campton 

Tecnmseh  Mountain,  highest  peak 

Do S.w.  shoulder 

Tremont 

Tro^ 

Twin  Mountain 

Twin  Mountain  Station 

Upper  Bartlett  Station 

Wakefield  Station 


Authority. 


Bost.,  Con.  &  Mont.  R.  R  .. . 

Grand  Trunk  R.  R 

Mancb.  &  N.  Weare  R.  R 

Appalachian  Club 

P.,  G.  F.  &  C.  R.  R  ......... 

Appalachian  Club 

Appalachian  Club 

Guyot 

Appal.  Club 

Manch.  &  N.  Weare  R.  R 

Guyot 

Monadnock  &  Petersboro  R.  R. 


Appalachian  Club 

Suncook  Valley  R.  R 

Boston  &  Maine  R.  R 

Boston  &  Maine  R.  R 

Guyot r 

Appalachian  Club 

Appalachian  Club 

Bost.,  Con.  &  Mont.  R.  R  ... 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Concord  &  Portsmouth  R.  R. 
Nashua  &  Rochester  R.  R... 

Boston  &  Maine  R.  R 

Appalachian  Club 

Boat.,  Con.  &  Mont.  R.  R... 

Petersborough  R.  R 

Boston  &  Maine  R.  R 

Guyot 

Appalachian  Club 

Appalachian  Club 

Port.  &  Ogden  R.  R 

Grand  Trunk  R.  R 

Petermann 

SnllivanCo.  R.  R 

Northern  R.  R 

Cheshire  R.  R 

Bost.,  Con.  &,  Mont.  R.  R... 

Boston  &  Maine  R.  R 

Snllivan  Co.  R.  R 

Grand  Trunk  R.  R 

Appalachian  Club 

Appalachian  Club 

Apx)alachian  Club 

Grand  Trunk  R.  R 


Elevation. 


Appalachian  Club 


Concord  &  Claremont  R.  R. 

Appalachian  Club 

Asliuelot  R.  R 

Guyot 

Appalachian  Club 


Guyot - 

Cheshire  R.  R 

Guyot 

Bost.,  Con.  &,  Mont.  R.  R. 

Port.  &Ogden  R.  R 

P.  f  G.  F.  <&  C .  R.  R . . . . . . . 


Feet, 

667 

902 

489 

4,417 

642 

2,774 

2,950 

2,950 

3,302 

319 

4,420 

744 

2,063 

493 

92 

86 

4,764 

4,771 

1,896 

473 

1,747 

4,114 

2,062 

198 

226 

115 

1,235 

520 

820 

107 

3,969 

1,754 

3,824 

860 

704 

1,636 

303 

732 

560 

867 

38 

374 

954 

4,890 

3,943 

3,376 

863 

1,781 

1,334 

1,351 

956 

1,035 

473 

3,305 

1,406 

4,105 

3,878 

3,393 

1,002 

4,930 

1,37.'^ 

660 

690 
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Station. 


Wallacft  Hill,  Bethlehem * 

Walpole 

Warner 

Warren 

Washington,  Monnt 

Do 

Do 

Do Nelson's  crag 

Do Lion's  Head 

Do top  sonth  wall  Hunt- 
ington's ravine 

Do Signal  Station 

Do Timber  line  on 

Waterville 

Weetamoo  Mountain,  Campton 

Welch  Mountain,  lower  peak 

Do higher  peak  or  "Dicky 

Mountain" 

West  Andover 

West  Campton,  Blair's  Hotel 

Do Sanborn's  Hotel 

Do post-offlce 

Do Rising  Sun  Church 

West  Canaan 

West  Claremont 

West  Concord 

West  Hopkinton 

West  Lebanon 

West  Milan «. 

Westmoreland 

West  Ossipee 

Westport 

Whiteface - 

Whitefield 

Do Dodge's  Mountain  View  House 

(approx.) 

Do Fiske's  Cherry  Mountain  House 

White  Mountain  House 

Wild  Cat  Mountain 

Willey  House  Station 

Willoy,  Mount 

Wilton 

WincheudonVillage,  crossing  Cheshire  Bail- 
road  

Winchester 

Windham 

Windsor  Railroad  Bridge  (center) 

Winnipiseogee  Lake 

Do Lake  survey,  October,  1871 . 

Do March  26, 1872 

Wolf  borough  Junction,  50  miles  from  Ports- 
mouth   

Woodstock,  Isaac  Fox's  boarding  house.. . 
Woodsville 


Authority. 


Appalachian  Club 

Cheshire  R.R 

Concord  &,  Claremont  R.  R. 

Bost.,  Con.  &.Mont.  R.  R 

Gnyot 

Appalachian  Club 

Bost. ,  Con.  &,  Mont.  R.  R . . . 

Appal {^chi an  Club 

Appalachian  Club 


Appalachian  C  lub 

U.S.  Signal  Office 

Bost.,  Con.  3l  Mont.  R.  R. .. 

Appalachian  Club 

Appalachian  Club , 

Appalachian  Club 


Appalachian  Club 

Northern  R.  R 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Appalachian  Club 

Northern  R.  R 

Sullivan  Co.  R.  R 

Concord  &,  Claremont  R.  R 

Contoocook  Valley  R.  R 

Northern  R.  R 

Graud  Trunk  R.  R 

Cheshire  R.  R 

P. ,  G.  F.  <&>  C.  R.  R ......... . 

Ashuelot  R.  R 

Gnyot 

Bost.,  Con.  &  Mont.  R.  R  .. 


Appalachian  Club 

Appalachian  Club 

Bost.,  Con.  &  Mont.  R.  R 

Guvot 

Pof  t.  &  Ogdeu  R.  R 

Guyot 

Petersborouffh  R.  R 


Mouaduock  &  Petersboro  R.  R 

Ashuelot  R.  R 

Mauch.  &  Lawrence  R.  R... 

Sullivan  Co.  K.  R 

Suueook  Valley  R.  R 

P., G.  r .  <&.  C.  R.  R  ......  .... 

p. ,  G.  F.  4&  C.  R.  R  .......... 


P.,G.F.&C.R.R 

Appalachian  Club 

Bost.,  Con.  6l  Mont  R.  R 


Elevatian. 


Feet. 

2,124 

217 

422 

736 

6,288 

6,285 

6,293 

5,615 

5,016 

5,432 
6,286 
4,150 
1,536 
2,546 
2,657 

2,788 
677 
556 
671 
623 

1,103 
813 
406 
354 
392 
376 
996 
512 
428 
470 

4,030 
931 

1,279 
1,249 
1,556 
4,350 
1,606 
4,300 
328 

992 
448 

324 
352 

500 
501 
498 

574 
749 

44» 
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Station. 


Aathority. 


. 


N.  Y.,  L.  E.  &  W.  R.  R  . 

N.  J.  Geol.  Survey 

CamdeD  &  A.  R.  R 

Sussex  R.  R 

N.J.C.R.R 

U.  8.  Signal  Office 

Snssex  R.  R 

N.Y.,L.E.&\V.  R.R 

W.J.R.R 

P.  &  D.  R.  R.. ........ 


Allendale 

Allen's  Pond 

Amboy,  in  passenger  house  on  wharf 

Andover,  depot 

Asbury 

Atlantic  City,  Signal  Station 

Augusta 

Avondale 

Bamesboro 

Basking  Ridge 

Beacon  Hill j  U.S.C.&G.S 

Belleville '  N.  Y.,  L.E.  &  W.R.R 

Belvidere Phil.&T.R.R 

Do I  Newton  &  Belvidere  R.  R., 

Bergen  Junction i  N.  Y.,  L.  E.  &  W.  R.  R 

Bergen  Neck U.S.C.  &G.S 

Berkeley  Heights P.  «&  D.  R.  R 

BemardsvUle P.&D.R.R 

Bloomfield I  Newark  &  Bloomfield  R.R. 

Bloomsbury '  N.  J.  C.  R.  R 

Blue  Mountain,  summit  on  State  line N.  J.  Geol.  Survey 

Boonton j  Morris  &  Essex  R.R 

Boonton  Branch  Junction ;  Morris  &,  Essex  R.  R 

Boonton  Crossing  Junction Morris  <&  Essex  R.  R 

Boonton  (Sheep's  Hill,  U.  S.  C.  &  G.  S.  Sta-  ! 

tion) N.  J.  Geol.  Survey 

Bordentown,  mean  tide  in  Delaware  River.    Del.  &  Riiritan  Canal 

Bound  Brook  N.J.C.R.R 

Brancbville  Hotel !  N.  J.  Geol.  Survey , 

Bray's  Hill  Summit N.J.C.R.R 

Bridgeton. >  W.J.R.R 

Broadway I  Morris  &  Essex  R.R 

Bull's  Island,  head  of Phil.  «&T.  R.R , 

Do low  water  in  Delaware  River.    Phil.*!  T.  R.R 

Camden,  Court- House U.  S.  C.&G.S 

Camden W.  J.K.  K 

Cape  May,  Signal  Station U.  :<.  Signal  Office 

Carpenterville i  Phil.&T.R.R 

Centreville I  N.  Y.,  L.  E.  &  W.  R.  R 

Chatham Morris  *fc  Es^ex  R.  R 

Chester '  C.  R.  R 

DO.U.S.C.&G.  8.  Station ,  N.  J.  Geol.  Survey 

Cheater  Junction Morris  &,  Essex  R.  R 

Clayton M.  &  G.  R.  R 

Clementon,  Jaggert's  house |  U.  S.  C.  &  G.  S 

Clifton N.  Y.,  L.  E.  &  W.  R.  R 

Clinton N.J.C.R.R 

Convent !  Morris  &  Essex  R.  R 

Cookstown '  U.S.C.&G.S 

Copper  Hill ,  F.R.R 

Cranberry  Reservoir  ( water) !  Sussex  R.  R 

Do (summit) 

Crane  Mountain,  U.  8. 0.  &,  G.  8.  Station  . 

Crawford 

Crystal  Lake 

Culver's  Gap,  1st  summit 

Do 2d  summit 

Do observatory 


vSnssex  R.  R 

U.  S.  C.  it  G.  S  . . . . 

N.J.C.R.R 

A^  .  J.  R.  R. ......  . 

N.  J.  Geol.  Survey 
N.  J.  Geol.  Survey 
N.  J.  Geol.  Survey 


Elevation. 


Feet. 
270 
897 
•  12 
696 
4:^8 

13 
4e)9 

95 

64 
379 
373 

26 
271 
286 
4 
223 
230 
372 
127 
334 
1.527 
413 

41 
554 

943 
1 

36 
582 
365 

51 
377 

97 

74 

30 
6 

27 
178 
132 
2:13 
686 
790 
691 
123 

76 

56 
349 
281 

99 
159 
772 
780 
665 

72 

2 

896 

931 

1,319 
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Station. 


Culver's  Pond 

Denville 

Disboro 

Dover 

Drake's  Pond 

Drakesville 

East  Freehold 

East  Newark 

Easton 

Elizabeth 

.A^OO^^k  ••••  •«•«  ••••  ••••••  »•••••  •••«••  ••«««• 

Finley  Station 

Fla);town 

Flemingtou 

Do jnnction  with  Bel.  &  Del.  R.  R . 

Do Station,  track 

Do crossing 

Franklin  Furnace  Pond 

Franklinviile 

Freehold 

Freehold  Junction 

Frenchtown 

Glassborough 

Gloucester 

Do Baena  Vista  Hotel 

Hackettsown 

Haddonfield 

Do 

Hanau's  Pond 

Hardings 

Hartford,  Rodgers  house 

Hasteds 

Hawthorne 

High  Bridge 

High  Knob 

Do Pond 

Hightstown 

Hillsdale 

Hobokeu  

Hohokus 

Holmdel  Cross-Roads 

Hoputing  Lake 

Hope 

Homerstown 

Hortou's , 

Howell  P.  O 

Ironia 

Jamesburg 

Do. .  .Junction 

Jersey  City 

Johnsburg 

Keyport,  Morris  house 

Do. . Broad  street 

Do.. First  street 

Kingsland  

Kingston  (Lock) 

Do  . .  intersec.  R.  H.  R.  &  Old  C.  &  A.  Br. 

Lafayette,  grade  line  in 

Lake  View 

Lambertvillo ; 

Do 

Do lock 

Lebanon i . 


Authority. 


■Eleva,^  ion. 


N.  J.  Geol.  Survey 

Morris  &  Essex  R.  R . . 

U.S.C.&G.  S 

U.S.C.&G.S 

N.  J.  Geol.  Survey 

Morris  &  Essex  R.  R. . 

F.&N.Y.R.R 

N.Y.,  L.E.&W.R.R 

N.J.C.R.R 

n.j.c:k.r 

N.Y.,L.E.&W.R.  R. 

W.J.R.R 

N.J.C.R.R 

F.R.R 

N.  J.  C.  R.  R  .v«........ 


N.Y.,L.E.&W.R.R 

N.  J.  Geol.  Survey 

M.&G.R.R 

F.&N.Y.R.R 

F.ifeN.Y.R.R 

Phil.&T.R.R 

M.  4&G.  R.  R..... .......... 

W.J.R.R 

U.S.C.&G.S 

Morris  &.  Essex  R.  R 

Camden  &  Amboy  R.  R 

U.S.C.&G.S 

WT   R  R 

W.J.R.R 

U.S.C.&G.S 

N.  Y.,  L.  E.  &  W.  R.  R 

^  .  tJ  .  V.'  •   X\'.  XV  •  ......  ......  .. 

N.  J.  Geol.  Survey 

N.  J.  Geol.  Survey , 

Camden  &  Amboy  R.  R 

F.&N.Y.R.R 

Morris  &  Essex  R.  R , 

N.  Y.,L.  E.  &W.R.R 

U.S.C.&G.S 

Toner , 

Newton  &  Belvidere  R.  R. 
U.S.C.&G.S 

Newton  &  Belvidere  R. R., 

C.  R  R 

Camden  &  Amboy  R.  R 

Camden  &  Amboy  R.R  .... 

N.  Y.,L.  E.&W.  R.R 

Newton  &  Belvidere  R.  R  ., 

U.  S.  C.  &G.  S 

F.N.&N.  Y.  R.  R 

F.  N.&N.  Y.R.  R 

Morris  &  Essex  R.  R , 

Del.  &  Raritan  Canal 

Camden  &  Amboy  R.  R 

Sussex  R.R 

N.Y..L.  E.&W.  R.R 

Phil.&T.R.R 

Del.  &  Raritan  Canal 

Del.  &  Raritan  Canal 

N.  J.C.R.  R 


treL 

523 
276 
575 
581 
797 
173 
'J2 
160 
29 
127 
107 
137 
182 
76 
195 
104 
81 
531 
103 
168 
33 

128 

149 

16 

11 

569 
T2 
74 

87 
140 
4d 
90 
50 
335 
1,799 
1.574 
99 
143 
7 
190 
135 
414 
451 
t0 
695 
565 

rs 

92 
5 

571 
16 

3a5 

16 

60 

56^^^ 

7& 
dO 

€19 

«9B 
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Station. 


vrart  Pond 


id 


)k 


ittle'B  gate  .. 
)nch-mark  at. 


ion,  bench-mark  at 


Clarke's  house . 
Frazer's  house. 


Garden  street 
Rhees  House 
R.  R.  bridge . , 
1  Hotel 


ghlands  Light-house,  bench- 


n  (Junction) 
. .  Summit . . . 


md  of  depot 


D<^ 


3tion 


I,  L.  Valley  R.  R 


Authority. 

Elevation. 

U.S.C.&G.  S 

Feet, 

85 

N.  J.  Geol.  Survey  .--- 

710 

Morris  &  Essex  R.  R 

176 

N.  J.  Geol.  Survey 

479 

N.  J.  Geol.  Survey 

862 

\V    V    T?    P 

419 

C.R.  R 

713 

Morris  «&  Essex  R.  11 

247 

N.  Y.,L.E.  &W.R.R 

310 

106 

N.  J.  Geol.  Survey 

76 
602 

36 

156 

W.J.  R.R 

120 

Phil.&T.  R.  R 

2:34 

48 

LJ  .     O.     VJ«     iSiL    Xjtm     O        .^..     .__..__•.• 

55 

U.S.C&G.S 

56 

Phil.&T.R.R 

Morris  &  Essex  R.R 

140 
150 

P.&D.R.R 

M.&G.R.R 

279 
36 

U.  S.  C.  &  G.  S 

6 

W.J.  R.R 

134 

Newark  &  Bloomfield  R.  R. .. 

F.  4&N.  Y.  R.  R 

U.S.C.&G.S 

239 
116 
167 

U.S.C.&G.S 

172 

Morris  &  Essex  R.  R 

405 

N.  J.  Geol.  Survey .---. 

920 

U.  S.  C.  &  G.  S 

69 

Morris  &  Essex  R.  R.. 

328 

U.S.C.&G.S 

147 

181 

U.S.C.&G.S 

41 

U.S.C.&G.S 

38 

U.S.C.&G.S 

15 

V    T   P   T?   T? 

850 
77 

U.S.C.&G.S 

208 

"V    T   P   T?    P 

94' 

N.  Y. ,  L. E.  &  W. R. R. ....... 

M.  &  G.  R.  R......  .....•.•••• 

VVarreuR.  R 

13 
114 

508 

N.J.C.R.R 

513 
61 

Newton  &  BelvidereR. R  .... 
Sussex  R.  R 

V    T    <^'    1?    T? 

610 

607 

93 

M.  &  G.  R.  R...... ........... 

Morris  &  Essex  R.  R 

107 
187 

Warren  R.  R 

491 

\V    T   T?    P 

116 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

U.  S.  C.  &  G.  S 

56 
89 
92 
42 

U.  S.  C.  &  G.  S 

35 

■  il 1 1 .  oti  1  •   K. •  rC  ............. 

198 

W     T    T?    "R 

112 

U.  S.  C.  &  G,  S 

802 

^ .    V .    \J»  Xk.  JSt    ......  •«....  •••• 

145 

(313) 
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Station. 


Port  Jervis  Depot 

Port  Morris 

Port  Murray .' 

Prallsville 

Princetown,  od  street-crossing  in  front  of 

bank 

Do on  street-crossing  in  fh>nt  of 

library s 

Princeton  Janction 

Red  Bank,  bench-mark  at 

Reigelsv  ille 

Ricefield 

Ridgewood 

Ringoes 

Rockaway .--^ 

Roseville  Junction 

RosselFs  Freehold *... 

Rutherford 

Do...  Park 

Sand  Pond 

Sandy  Hook,  Signal  Station 

Sarepta 

Scotch  Plains 

Seabnght,  bench-mark  at 

Somerville,  bench-mark    on    court-house 

grounds  

Do bench-mark  on  base  east  pillar 

at  court-house 

South  Orange '. 

South  Vineland 

Sparta  (upper  mill-dam) 

Spotswood 

Springfield 

Do 

Do United  States  Coast  and  Geo- 
detic Survey  Station  . . , 

Spruce  Run 

Stanhope  

Stanley  (Passaic  River) 

Stewartoville 

Stirling 

Stony  Hill 

Styles 

Succasuna 

Suiifish  Pond 

8 wartNvout  Hotel 

Do Pond 

Three  Bridges 

Trenton,  Lock 

Do.. top  of  dam  in  Assapink  Creek, 
above  Green  street  bridge 

Do . .  Clinton  street  station 

Do .  .Junction 

Tunis,  Imlaystown 

Union 

Valley 

Vernon 

Vineland 

Walkill 

Washington 

Washington's  Crossing 

Waterloo 


Authority. 


N.  J.  Geol.  Survey  ... 
Morris  &  Essex  R.  R. 
Morris  &,  Essex  R.  R. 
Phil.  &T.  R.  R 


Camden  Sl  Amboy  R.  R, 


Camden  &  Amboy  R.  R.... 

Camden  &  Amboy  R.  R 

N.  Y.,  L.  E.  &  W.R.R.... 

U.  S.  C.  &G.  S 

Phil.  &T.  R.-R 

N>  J.  C.  R.  R 

N.  Y..  L,E.  &  W.  R.  R.... 
r .  R.  R  ................... 

Morris  Sl  Essex  R.  R 

Newark  &  Bloomfield  R.  R 

u.  s.  c.  &G.  s :.. 

N.  Y.,L.  E.  &  W.  R.  R.... 

Morris  &  Essex  R.  R 

N.  J.  Geol.  Survey 

U.  S.  Signal  Office 

Newton  &,  Belvidere  R.  R.. 

U.  S.  C.  &G.  S 


Elevation. 


U.  S.  C.  &  G.  8 


U.  8.  C.  &G.  8 

Morris  &  Essex  R.  R  . . . 

M.  &  G*  R*  R < 

N.  J.G.S 

Camden  &,  Amboy  R.  R. 

N.J.  C.R.  R 

U.  S.  C.  &G.  S 


•  •  •  •  • 


N.  J.  Geol.  Survey 

N.  J.  C.  R«  R  ...... .... . 

Morris  &  Essex  R.  R.... 

Morris  &  Essex  R.  R — 

Morris  &  Essex  R.  R 

P.  &D.  R.  R 

U.  8.  C.  &G.  S 

U.  S.  C.  &G.  8 

C.R.R 

N.  J.  Geol.  Survey 

N.  J.  Geol.  Survey , 

N.  J.  Gt?ol.  Survey 

N.  J.  C.  R.  R 

Del.  &  Raritan  Canal... 

Camden  «&.  Amboy  R.  R. 


'  •  •*•«•• 


Phil.  &  T.  R.  R 
U.  8.  C.  &  G.  8. 

W^.  J.  R.  R 

N.  J.  C.  R.  R — . 

W.V.R.R 

3fXm  Ob'   VjT*  Xl»»  Mir  ••*•    *•••   •••*  •••«« 

N.  J,  Greol.  Survey 

Morris  &  Essex  R.  R 

Phil.&T.R.R 

Morris  &  Essex  R.  R.^ 


Feet 
441 

922 

58B 

221 

207 

83 

345 

38 

166 

10^ 

137 

248 

557 

144 

166 

50 

37 

1,500 

2S 

364 

156 

9 

82 

91 
141 

92 
696 

29 
312 
523 

495 
471 
873 
239 
377 
226 
235 

34 
70S 
504 
529 
478 
114 

50 

26 

33 

63 

228 

143 

398 

392 

110 

383 

507 

67 

717 
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Station. 


Authority. 


Watsesaiog.. 

Weasel  (U.  S.  C.  &  G.  S.  station.). 

Westfield 

West  Freehold,  Mount's  Comer... 

West  Sommit 

Westville 

Whitehall,  depot 

White  HooBe k....'. .. .. 

Do 

Wichatnnk 

Windsor 

Woodbury 

Woodwara's  house 

Wrightstown 

TMfdville 


\V.  &  B.  R.  R  ......  . 

U.8.C.&G.S 

N.J.C.R.R 

U.S.C.&G.S 

P.&  D.R.R 

W.J.R.R 

Sussex  R.  R 

^  ■   V  •    V**    JKa    XV  ......    ... 

U.  S.  C.&G.8 

F.&N.Y.R.R 

Camden  &  Amboy  R 

W.J.R.R 

U.S.  C.&G.S  .... 
U.  S.  C.&G.  S.... 
Camden  &  Amboy  R 


R 


R 


Elevation. 


Feet 
134 
563 
133 
'  183 
293 

10 
735 
181 

64 
141 

85 

34 
188 
136 

53 
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Station. 


Abiquiu 

Abiqaia  Peak 

Acoma 

Aden 

Afton 

Agua  Azul 

AgaaFlegra 

AguaFria 

Aqua  Fria  Peak 

Aguajea  de  los  Quajolotes. . 

AeuaNegra 

Alameda ; 

Do ; 

Alamillo 

Alamocita 

Alarao  Gordo 

Alamosa 

Alamo  Station 

Alanuelo 

Albuquerque 

Do 

Do 

Do 

Alcalde 

Aleman 

Alffodones 

**Do 

Amargo 

Animas  Peak 

Annaya  Spring 

Antelope  Spring 

Anthony 

Anton  Chico 

Do 

Apache 

Apache  Cienega 

Apache  Tejo 

Arch  Spring 

Do 

Arny 

Arooyo  Cnerbito 

Atlantic  A  Pacific  crossing 

Atrisco 

Azotea 

Azul 


Bacon  Spring 

Baldy  (Elizabeth)  Peak 

Baldy  (Santa  F6)  Peak 

Banded  Peak 

Barney  Station 

Barranca 

Bascom,  Fort 

Bayard,  Fort , 

Do astronom.  mont 

Bear  Peak 

Belen 

Do , 


Authority. 


Wheeler 

Wheeler 

Wheeler 

S.P.  R.  B 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.f  T.  4&  S.  F*  B*  B*.< 
A.«  T.  &>  8.  F.  R.  R... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.,  T.  &S.  F.  R.  R.. 
Mod.  Depty^  U.  S.  A . . . . 

Pac.  R.  R.  Keport« 

D.^bR.G.R.R 

Wheeler 

Wheeler , 

A.,  T.&S.F.R,R.... 

D.  &  R.  G.  R.  R 

Wheeler 

Wheeler , 

Wheeler 

A. )  T.  &>  S.  F.  R.  R . . . . . 
A.  I  T.  &  S.  F.  R.  R . . . . 

Pac.  R.  R.  Reports 

Wheeler 

Wheeler ,. 

Wheel'T 

Pac.  R.  R.  Reports 

Wheeler 

A.)  T.  &>  S.  F.  R.  R . . . . 


•  •   *  • « 


A.,  T.  &;  S.  F.  R.  R . . 
Pac.  R.  R.  Reports. . 
D.  &  R.  G*  R.  R.... 
A.f  T.  &>  S.  F.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


D.  oL  R.  G.  R.  R  ....•• 

Toner , 

Wheeler 

Wheeler , 

Wheeler , 

Wheeler 

A.,  T.  &,  S.  F.  R.  R  .. 


Eleyation. 


Feet, 
5,930 
11,240 
6,433 
4,393 
4,209 
6,6SS 
8,194 
6,486 
10,965 
6,202 
8,194 
4,906 
4,979 
4,634 
4,256 
4,863 
5,177 
6,693 
4,693 
4,919 
4,933 
5,032 
5,026 
5,687 
4,594 
5,104 
5,087 
6,967 
6,106 
4,717 
6,221 
3,772 
5,386 
5,373 
7,324 
5,291 
5,478 
6,350 
G,485 
4,512 
4,848 
4,874 
5,033 
7,701 
6,670 
7,189 
12,491 
12.661 
12,824 
3,992 
6,927 
3,726 
6,068 
6,096 
8,061 
4,890 
4,784 
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Station. 


uaHon  Ranch, 
a  Spring 


Hill 
llo.. 


m 

ente 

dotmtain . . 

■*eak 

lock  Tank 
sMill 


irg 

ater 

ater  Spring  ... 

Eancli 

Caballo 

V8  Ranch 

,n,  Camp  (old). 


;e 

^y 

>n'8  Ranch 

k  Alamosa 

k  de  los  Diegos . 

k  Ranch 

Blanco  

Blanco  Pass  . . . 
ito 


del  Aff aa . 
del  Chaco 
Pajareto  . 

1  Pass 

iPeak  ... 
llo  Spring 


Peak. . 

Spring 

>lorado. 


tlanco 

!olorado . . . 
e  Culebra. 
*ecolote  . . . 


Al  ... 
a 

Damp 


Spring. 


iden's  Ranch 
Lero  Ranch  . . 

U 

Hill 

k  Amarilla... 
h  San  Simon  . 

on 

Ula 


Beet  (above  yalley  5,922  feet). 


Authority. 


Toner  

Wheeler 

A. )  T.  &,  S.  F.  R.  R  ....... 

Wheeler 

Wheeler 

A.)  T.  &  S.  F.  R.  R........ 

D.&R.G.R.R 

Toner  

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A. I  T.  &,  S.  F.  R.  R  .... ... 

A.  &P.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

D.&R.G.R.R 

S.  P.  R.  R ................. 

Wheeler 

Wheeler 

Toner  

Wheeler 

Pac.  R.  R.  Reports 

K.  P.  R.  R.  Surveys 

Wheeler 

A.,T.  &S.  F.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Mexican  Boundary  Survey 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.,  T.  &,  S.  F.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

D.  &>  IR,  Q.  R.  R. ......... 

Wheeler 

D.  &S.  P.  R.  R 

Wheeler 

Jxt  02/  X  •  Xv. XV ....••  ........ 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A. I  T.  &  S.  r •  R.  R  .••••• . 


Elevation. 


Feet 

4,820 

7,494 

6,056 

7,029 

5,084 

5,031 

9,000 

5, 406 

8,909 

8, 910 

4,180 

6,449 

6,840 

6,609 

6,778 

4,021 

6,948 

6,882 

7,277 

7,302 

4,226 

7,  i-.^a 

6,540 
6,145 
5,088 
6,320 
7,081 
7,023 
6,853 
5,916 
5,839 
5,099 
7,398 

10,023. 
4,455 
4, 457 
9,390^ 
7,327 
4,679 
6,101 
5,667 

14,269 
5,654 
6,992 
7,254 
7,841 
7,527 
5,619 
5,374 
6,969 
6,882 
5,647 
5,004 
5,825 
6,411 
6,474 
7,179 
3,856 
6,385 
6,011 
6,744 
9,773 
4.356 


Bull.  5 17 


(317) 


194 


ALTITUDES    IN    TUK    UNITED    STATES. 


[BULL.  6w 


Station. 


Colonas  Ferry,  Rio  Grande 

Colorado  Mountain 

Colorado  Plaza,  Rio  Grande 

Comancho 

Comanche  Cafion  Pass 

Cone  Peak 

Conrad,  Fort 

Constaucia 

Cooke's  Spring 

Cook,  Mount 

Coolidge 

Copeland's 

Copper  Mines 

Corrales 

Costilla  Pass 

Costilla  Peak 

Do 

Cottonwood  Springs 

Covero 

Cow  Spring 

Coyote  Spring 

Coyote  Water-holes 

Crai^,  Fort 

Do 

Crocker , 

Cross  Spring 

Cubero , 

Do 

Cucamonga 

Cuchilla 

Cuchilla  Negra , 

Cuchillo 

Culebra 

Culebra  Peak , 

Cummings,  Fort 

Do (old) 

Cutler 

Datili  Range,  Western  Peak 

Davis  Ranch 

Deer  Spring 

Defiance 

Do. .Fort 

Deming,  junction  with  A.,  T.  &  S.  F.  R.  R. 

Diablo  Knoll 

Dillon 

Dofla  Aaa 

Dorsey 

Dowlin's  Mill 

Dover 

Dripping  Springs 

Dulce 

Eagle  Point  (above  valley  3,818  feet) 

East  Cariizo  Cone 

Elizabeth  Peak 

Elizabethtown 

Elk  Spring 

ElMoro : 

Engle 

El  Paso 

Elota 

El  Puerto  de  la  Laguna 

ElRito 

Do 


Authority. 


I 
Elevation. 


Wheeler 

Wheeler 

Wheeler 

D.&R.G.R.R 

Wheeler 

Wheeler 

Med.  Dept.  U.  S.  A 

Wheeler 

Mexican  Boundary  Survey 

Wheeler 

A.  &P.R.R 

Wheeler 

Emory 

Wheeler 

Wheeler 

Hayden 

Wheeler 

Wheeler 

Pao.  R.  R.  Reports 

Wheeler 

Wheeler 

Wheeler 

Wheeler '. 

Med.  Dept-.  U.  S.  A 

At ,  X .  d/  o. £ .  A. a ••**>•  •*■ 

Wheeler 

A  &  P  R  R 

Wheeler 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

A.,  T.  &  S.  F.  R.  R . . 

Wheeler 

Wheeler 

Wheeler 

A.  &P.  R.  R 

Wheeler 

S.  A  .  XV.  rC. ....... 

Wheeler , 

A..T.&S.F.R.R. 
A.,T.«&S.F.R.R. 
A. ,  T.  &  S.  F.  R.  R . 

Wheeler 

A.,T.&S.F.R.R. 

Wheeler 

D.  &R.  G.  R.  R.. 
Wheeler , 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A. , T.  &  S.  f .  K.  R......   ..*.. 

Mexican  Boundary  Survey. . . 
A. , T.  &  S.  F.  R.  R......   ..... 

Wheeler 

Wheeler '.. 

A.  &P.  R.  R 


Feet. 
7,443 
5,654 
4,006 
6,500 
H,«84 
12,600 
4,576 
4,711 
4,326 
6,330 
6,975 
^800 
6,167 
5,091 
10,188 
lii,634 
12,615 
4.773 
5,880 
5,001 
7,202 
6,776 
4,448 
4,576 
4,7C'7 
6,965 
5,905 
6,122 
5,914 
5,680 
4,568 
5,195 
5,707 
14,050 
4,778 
4,840 
4,683 
9,440 
5.405 
5,982 
6,352 
7,042 
4,387 
7,617 
6,454 
'3,899 
5,883 
6,435 
5,817 
5,623 
6,757 
7,669 
7,976 
12, 491 
8,465 
7,415 
7,414 
4,745 
3,940 
5,123 
7,187 
5,660 
5,638 
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Station. 


ch. 


igs 


rt. 


1,  Moaat 


ng 


loh. 


fiL- 


kke.. 
>eak 


1.. 
0 


Diamond  Creek 

(13  milee  from  Magruder's) 

look 

icy,  near  Blazer's  Hill 

h 

ttock 


rer  bank) . . 
p  of  blans) 

ich 

■ing 

tahi 


lo 


Spring 
« 


ig 


Authority. 


Eleyation. 


k  •  •  •  •  I 


Wheeler 

D.  &>  R.  G.  R.  R..... 

Wheeler 

Wheeler 

Wheeler 

D.  &R.  G.  R*  R. ......... 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Wheeler , 

Wheeler 

Med.  Dept.,  U.  8.  A 

P.  R.  R.  Reports 

Wheeler 

Wheeler 

A.|T. &  S. F. R.R.. ........ 

S.  P*  R.  R.. ...«..•••.•  ••*. 

Wheeler ^, 

Wheeler , 

Emory 

Wheeler 

Wheeler , 

Wheeler 

A.  &P.  R.  R , 

Wheeler , 

Wheeler 

Wheeler 

A.,T.&S.F.R.R 

A. I  1  •  &  o>  £ •  R«  R.... .... ., 

Wheeler , 

A,  A.  P.  R.  R 

Wheeler 

Wheeler 

Wheeler..... 

Wheeler 

A«» T.  &>  S.  F*  R.  R. ..•..•'••, 

Wheeler 

Wheeler , 

Wheeler >. 

Wheeler , 

Wheeler , 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Pac.  R.  R.  Reports 

A. , T.  &  S.  F.  R.  R...... .... 

P.  R.  R.  Reports 

P.  R.  R.  Reports 

Wheeler 

Wheeler , 

Wheeler , 

Wheeler ., 

Wheeler 


Wheeler 

Wheeler 

A.  T.  &  8.  F.  R.  R 
Wheeler 


Feet. 
6,029 
.799 
,080 
,278 
,177 
,568 
,320 
,746 
,239 
,589 
,154 
,184 
.937 
,484 
,600 
,296 
,646 
,625 
,490 
,673 
,117 
,915 
,798 
,912 
,587 
,477 
,920 
,455 
,400 
,415 
,325 
,407 
,440 
,677 
,700 
,352 
,396 
,433 
•  149 
,574 
,434 
.224 
,045 
,065 
,545 
,782 
,479 
,449 
,290 
,238 
,881 
,910 
,052 
,738 
,783 
,534 
,569 
,479 
,820 
,011 
,540 
,804 
,296 


5 
6, 
8 
6 
5 
5 
4 
4 

6 
4 
4 
3 
4 
4 
7 
6 
6 
4 
7 
6 
5 
9 
6 
7 

6; 

9 
6 
5 
7 
4 
6 
6 
7 
6 
8 
7 
4 
7 
7 
9 
5 
7 
5 
5 
5 
6 
6 
5 
7 
4 
4 
5 
3 
4 
9 

^1 
5 
4 
6 
4 
6 
7 
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Station. 


Kozlowski's  Ranch 

Lia  B%|ada 

Liabato 

LaBolsa 

LaChusca 

La  Cnesta 

Ladrones  Peak 

La  Glorietta 

Lagnna 

Do 

Lagnna  del  Ojo  Hediondo 

Lagona  Qallinas 

Lagnna  Los  Griegos 

La  Jara  Valley 

LaJoya 

Do 

Lake  Peak 

La  Lacha  Spring 

Lia  Lagnna  de  Sal 

La  Mesilla 

Do  ..  .Signal  Station  . 

La  Monica  Springs 

Lamy 

Lanark 

Lansing 

LaPilla 

La  Placita 

Largo  Cafion 

Las  Cmces 

Do 

Las  Lunas 

Las  Lunitos 

Las  Playas 

Las  Tapiacitas 

Las  Teuejas 

Las  Trucbas  Mountain 

Las  Vegas 

Do 

Do. .  .Hot  Springs 

La  Teusyo 

Laughlin's  Peak 

Lava 

Do 

LaVeta 

Leidendorf' s  Wells 

Le  Jarra 

Lepai 

Levy 

Lisbon 

Llano 

Llano  Spring 

Loma 

Loma  Parda 

Lomitas  Spring 

Lone  Mountain 

Lordsburgh 

Los  Alamos 

Los  Brazos 

Los  Cerutos  del  Aqnila. .. 

Los  Chavez 

Los  Cornndos 

Los  Machos 

Los  Q|oB  (Rio  Chama) 

Los  Pmos 


Authority. 


Wheeler 

Wheeler 

D.&R.G.R.R... 

Wheeler 

Wheeler 


Wheeler 

Wheeler 

A.  &P.R.R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.,T.&S.F.R.R. 

Wheeler 

Wheeler 

Wheeler 

Wheeler 


U.  S.  Signal  Office 

Wheeler 

A. ,  T.  &  S.  F.  R.  R 

A.,T.&S.F.R.R 

Wheeler 

Wheeler , 

A. ,  T.  &>  S.  F.  R.  R . . . . . . 

Wheeler 

A.,T.&S.F.R.R 

A. ,  T.  &>  S.  F.  R.  R . . . . . . 

A. )  T.  <&•  S.  F.  R.  R . . . . . . 


£1< 


Wheeler 

Wheeler 

Wheeler  (Theod.) 

Med.  Dept.  U.  S.  A 

A. , T.  &>  S.  if .  R.  R...... ...... 

X&»  f    -L  •    Oif    tj»    MJ  t   Dim   Xw  ......    .....a 

Wheeler 

Wheeler 

A. , ^ .  &  S.  F.  R.  R...... ...... 

D.  &  R.  G.  R.  R......  ........ 

Wheeler 

Wheeler 


S.  P.  R.  R 

A. ,  T.  &  S.  F.  R.  R . 
S.  P.  R.  R.  — ..  — 

Wheeler 

Wheeler 


Wheeler.. 
Wheeler . . 
S.  P.  R.  R 
Wheeler.. 
Wheeler . . 
Wheeler . . 
Wheeler.. 


Wheeler. 
Wheeler. 
Wheeler. 
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station. 


Authority. 


LosQuelites 

Los  1\l808 

Luceros 

Lnera  Spring 

Lynn  

Lyon**'  Ranch 

McCarthy's  Ranch 

McCarty 

McE  vert  Ranch 

Macbo  or  Mule  Springs 

McKni|riit's  Ranch 

McRa©.  Fort 

.,     I>o 

J}«gclal«na,  Mount 

{fa^dalena  Pass 

JJapriKler's 

5^  ^ais  Spring 

Jjangos  Spring 

JJ»nuelito...r. 

^anza^nares 


w      —^TkO 

**«»«a.noP©ak.... 

te^^'^^ort 

g«*^in«zMe8a  ... 
(}*«oii»8  Ranch... 

M^'^l^"^  Agency, 
25««nito  Ranch.. 


S^O^Ure  Forks 

mI2'*^^»«8  Mountains 

M^??^*««  Settlement 

M^^^^Peak 

S^^^i^o 

Wi'i^  Spring 

UoL      ^aflon 

SSS?^  Peak 

)li^Y^^  Spring 

)l,^^^  Spring 

^u^I?. Springs,  Smiles  W.  of  Macho  Springs. 

)i^i**»«i's 

XaS^    7**  Ranch,  Carrizozo  Spring 

xJz}**^ieiito 

\Z^  **^en to  Peak 

ijj^t>«  Pueblo 


Wheeler 

Wheeler. 

Wheeler 

Wheeler 

A. , T.  &■  S. F.  R.  R...... .. 

A.,  F.  &,  S.  F.  R.  R...... 

A. ,  1.  &,  S.  F.  R.  R ..... . 

A.  &P.R.R 

Wheeler 

Wheeler 

Wheeler 

Med.  Dept.  U.  S.  A 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A,  &P.R.  R 

A.  f  T.  &  S.  F.  R.  R  ...... 

Wheeler 

Wheeler 

Med.  Dept.  U.  8.  A 

Wheeler ^ 

Wheeler 

A.,  T.  <&  S.  F.  R.  R.... ... 

Wheeler 

A. ,  1 .  <&  S.  F*  R.  R....... 

Wheeler 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

King 

D.  &  R.  (jr.  R.  R  .. 
Wheeler 


Ne^l'liS^" 


Spring 

lacer 

Kl«ll^  *  ork  Mountain 
Na5?^*  ^®**^  Spring 

»SS»:^^ 

Xttllj?  Prauklin  Peak 
NutM 


gS^^SSa: 


■Spring  Euoinoeo 


Wheeler .,.. 

Wheeler , 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Mexican  Boundary  Survey. 

W^heeler 

Wheeler , 

Wheeler , 

D.  <&R.G.R.R 

Wheeler 


Elevation. 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.,T.  <&  S.F.  R.R. 

Wheeler 

Wheeler , 


^^SS^^^* 


Wheeler. 
Wheeler. 
Wheeler. 


Feet, 
5,134 
7,537 
7,941 
7,585 
7,512 
1,397 
6,099 
6,141 
5,086 
5,261 
6,237 
4,500 
4,395 

10,798 
4,755 
5,811 
4,106 
4,799 
6,232 
6,569 
6,961 

10,086 
6,846 
6,820 
4,771 
6,061 
6, 475 
3,815 
6,268 
6,399 
4,920 
7,563 

10,061 
5.007 
7,339 
7,256 
7,602 
6,528 
9,723 
4,336 
5,282 
5,652 
6,912 
5,300 
7,300 

10,045 
6,045 
4,310 
6,667 

10,594 
4,861 
8,183 
9,983 
7,070 
6,901 
6,934 
7,455 
4,689 
5,243 
7,204 
5,922 
8,903 
5,902 
6.384 
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Station. 


OJoCaliente 

Olo  Chameleon 

OoDatil 

O,  o  de  Estancia 

O,  ode  Inez 

Ojo  de  Jndio 

Qode  la  Casa 

OJo  de  la  Calebra 

OJo  del  Alto  Peak 

OJo  de  la  Parida 

Q  o  dela  Qninca 

OJo  de  las  Cafias 

Oio  de  la  Tunisa 

OJodelCibolo 

0,  odel  Indio 

Qodelos  Cazos 

O,  odelOso. 

Q  o  de  los  Yalles 

Q  o  del  Perro 

^0  del  Pescado 

Ojo  de  Nnestra  Signora 

OJo  de  Yaoa 

OjodeVaoa 

foGalle 
oMUa^rro 
08  Calientes 

Onava 

OrdPeak 

Organ  Mountain , 

Organ  Mountain  Pass. . 

Ortiz 

Osoura  Water  Holes  . . . . 

OahaPeak 

Oteio , 

Pajarida 

PalmiQlo 

Palomas 

Pan^e , 

Paria  Spring 

Parida 

Paatora 

Patero 

Patterson's  Ranch 

Payanda 

Pecos  Village , 

Pedemal 

Pedemal  Pass 

Pedemal  Peak 

Pedernal  Water  Hole . . 

Pelade  Peak 

Peloncillo  Pass 

Pefia  Blanca 

Pefiasco 

Peralta ^-.. 

Pescado  Sprin|( 

Picacho  Crossing 

Picacho  de  Sabinal 

Picacho  Peak 

Picnris  Pueblo 

Pinos  Altos 

Pinos  Altos  Peak 

Pintado  Pueblo 

Placer  Mountain 

Plaza  de  Alcalde 


Authority. 


Wheeler 

Wheeler , 

Wheeler , 

Wheeler 

Mexican  Boundary  Survey. 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Mexican  Boundary  Surrey . 

Pac.  K.  B.  Reports 

Wheeler 

Wheeler 

Mexican  Boundary  Survey . 

Wheeler 

Wheeler 

Wheeler 

A.,T.&S.F.R.B 

Wheeler 

Wheeler  (Theod.) 

P.  B.  B.  Reports 

A.,T.  &S.  F.  B.  R 

Wheeler 

Wheeler 

A.,  T.  &  S.  F.R.  R 


Elevat. 


D.  &R.G.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Hayden 

Wheeler 

Wheeler 

Toner 

Emory 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

T.  Sl  p.  R.  R.  Surveys 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 
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Station. 


Plaza  Mangos 

Point  of  Rocks 

Poloaane 

Polvauero  Peak 

Ponil  Pass 

Pope 

Pososdel  Pino 

Pueblo  Colorado 

Pneblo  Springs 

SaffordP.  O , 

Puercito 

Paertocito 

Paertocito  Spring 

Pnnta  del  Agna , 

Pyramid , 

Pyramid  Hill 

Qneletes 

Ralston 

Rancheria  Yiega 

Rancbos  de  Taos 

Randall 

Raton 

Rattlesnake  Hill 

Rayado 

Real  Dolores 

Recas 

Remances 

Rinoon 

Rinoonada , 

RioPuerco 

Rito  Mangos , 

RitoQaemado 

RobladoPeak , 

RockRancb 

Romero 

Rock  Spring 

Rogers 

Rosario 

Sabinal 

Do 

Sabinal  Agency 

Salado 

Salinas  Peak 

San  Antonio 

Do 

Do 

San  Antonio  Peak 

Do 

San  Antonio  Valley 

San  Angnstino 

San  Angnstine  Pass 

San  Angnstine  Plain 

Sancbez  Rancb 

Sandia  Moantains,  summit  of. 

San  Domingo 

San  Felipe 

San  Francisco  (npper)  plaza  . 

Do (middle)  plaza 

Do  .......  (lower)  plaza  . 

San  Francisco,  on  Eio  Puerco . 

SanGeronimo 

San  Isnacio 

San  lldefonso 

Sanlsidro 


Autbority. 


Elevation. 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.,  T.  &  S.  F.  R.  R 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

S<  P*  R*  R  .••••. ... 
Wheeler 


Wheeler 

Wheeler , 

Wheeler , 

A.,  T.  &S.  F.  R.  R. 
A^T.  &S.  F.  R.  R. 
Wheeler...^ 


Wheeler 

A.«  T.  &,  S.  F*  R.  R  .. 

Toner 

Ay  T.  AS.  F.R.  R.. 

Wheeler , 

A*  S^  P.  R.  R  .... .... 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.,  T.  &>  S<  F.  R.  R.. 
Wheeler 

0>  XT*  XV.  Mi  ....  ..••*••• 

A, J  T.  &,  S.  F.  R.  R. .. 
A.,  T,  &>  S.  F.  R.  R. . . 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.y  T.  &  S.  F.  R.  R. . , 
Pacific  R.R.  Reports. 

Wheeler 

Wheeler , 

Hay  den 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

Wheeler 


Wheeler. 
Wheeler . 
Wheeler. 
Wheeler . 
Wheeler . 
Wheeler. 
Wheeler . 
Wheeler , 
Wheeler . 


Feet, 

7.319 

4,268 

5,750 

7,aJ4 

9,848 

4,557 

6,055 

6,;^ 

6,363 
2,712 
6,847 
6,428 
6,499- 
6.599 
4,30? 
6,628 
5,193- 
4,48e 
7,300 
6,983 
3.947 
6,620 
6.617 
6,946 
6,802 
7,049 
6,186 
4,014 
5,829 
5,026 
7.319 
6,827 
5,575 
5,844 
6,286 
6,849 
3,730 
5,400 
4,741 
5,087 
4,757 
6,321 
9,040 
4.517 
6,409. 
5,625 
10,912 
10.833 
8,367 
6.002 
r>,654 
6,780 
7,298 
10.609 
5,190 
5,007 
5.688 
5,638 
5,639 
5,444 
0.724 
5, 515 
5, 457 
5,460 
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Statiou. 


Authority. 


.Sau.Ios<^ i  A.  &P.  R.  K 


Do 

Sjiu  Juan 

Do...  Pueblo... 

San  Lorouzo 

San  lA)ronzo  Spring 

Sun  Luis  Rey 

San  Marcial 


Wheelor 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

A.)  T.  Sl  S.  it.  R.  R 
Wheeler 


Do 

San  Marcos  Spring j  Wheeler 

San  Mateo '■  Wheeler , 

San  Mateo  Mountain Wheeler 

SanMi<:ucl ;  A.,  T.  &  S.  F.  R.  R . 

SandH.: I  A..  T.  &  S.  F.  R.  R. 

San  Nicolas  Spring Wheeler 

San  Pedro Wheeler 

San  Rafael Wheeler 

Santa  Ana' Wlieeler 

Santa  Clara 

Santa  Clara  Mountain Wheeler  (Theod. ) . . . 

Santa  Cruz Wheeler 

Santa  F6 Wheeler 


Do 


A.,T.  &S.  F.  R.  R. 

Do. .Signal  Station U.  S.  Signal  Office  . 

Santa  Fe  Baldy  Peak i  Wheeler 

Santa  Rita |  Wheeler 

Santa  Rita  Copper  Minos ;  Wheeler 

Santa  Rita  del  Cobrc 

Santo  Domingo 

Santo  NiDo  del  Rincon 


Mexican  Boundary 

W^heeler 

Wheeler 


Do 


D.&R.G.R.  R 

Wheeler 

Toner  

Wheeler 

A.,T.&S.F.R.R.... 
A.,T.&S.F.R.R.... 


Shedd's  R^inch,  San  August  in 

Sheep  Springs 

Sherman,  Camp  (old) 

Shoemaker 

Silla 

Silver  Citv 1  A.,T.  &  S.F.  R.  R 

Do. ...Signal  Station I  U.  S,  Signal  Office 

Silver  Springs j  Wheeler 

Slocum I  Wheeler 

Socorro |  A.,T.  «fe  S.  F.  R.  R 

Do Wheeler 


Do 


Med.  Dept.,  L\  S.  A . 


Do. .Signal  Station U.S. Signal  Office, 

Socorro  Ford !  Wheeler 

Socorri)  Peak i  Wheeler 

South  Florida  Peak I  Wheeler 

South  Oscura  Mountain 1  Wheeler 

South  Sandia  Peak !  WhcKjler 

Springer !  A.,T.  &  S.  F.  R.  R 


Stanton,  Fort  (flagstaff) 

St  iuking  Springs 

Stone  Ranch,  on  Canadian  River 

Strauss 

Sublette 

Sulzbacher 

■Suna 


Wheeler. 

Wheeler 

Wheeler , 

O.  1  .  XV.  xC......  ... 

D.&R.G.R.R... 
A.,T.&S.F.R.R 
A.  &  F.  R.  R ..... . 


ElevatioDL 


I 


Saj^ello I  Wheeler 

Sayer's  Bench j  Wheeler ! 

Sayer's  Ranch \  Wheeler 

Selden,  Fort i  WTieeler 

Do ,  A.,T.  &S.  F.  R.  R. 

Sellers I  A.,T.  &S.  F.  R.  R. 

Servilleta ;  Wheeler 


•  mm*   «••«•« 


..I 


Feet, 

5,4^ 

5,648 

5,601 

5,554 

6,107 

5,326 

.5, 152 

4,437 

4,365 

6,056 

7,323 

10,209 
6,019 
6,386 
4,218 
4,488 
6,509 
5,346 
6,511 

11,507 
5, 590 
7,047 
6,937 
6,862 

12, 661 
6,161 
6,161 
6,106 
5,110 
7,418 
6.876 
6,694 
6.694 
3,900 
3,937 
4,495 
6,745 
7,706 
4,378 
5,310 
6,927 
6,254 
6,677 
5,771 
5,796 
7,638 
4,519 
4,565 
4.659 
4,560 
4,565 
4,534 
7.281 
7.261 
8,732 
8,567 
5, 766 
6,151 
6,249 
5,844 
4,0B5 
9,215 
5,973 
5,264 
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StatioD. 


Authority. 


Elevation. 


Peak 

rator  Spring 

«de  CanoQcito.. 
e  de  las  Animas 


«8  .* 

ak 

aza 

ttka 

MoQut . 
>  Eancli 


i*eak 

Mount 

on's  Spring 

^ort 

•  Peak 

.marilla 


te 


sfios  Water  Holes 


Springs . 


its  Ranch  — 
nros  Spring  .. 
rmanos  Peak 

Kiras 

i 


Whet^ler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

Wheeler 

Wheeler 

A.,T.&S.F.R.R. 

Wheeler 

Wheeler 

Wheeler 

Mod.  Dept.U.S.A. 

Wheeler 

Wheeler 

Wheeler 

A.,T.&S.F.R.R. 

Wheeler 

A.&r.K.R 

Wheeler 

Wheeler 

Wheeler , 

A.,T.&S.F.R.R. 

Wheeler 

Wheeler 

Wheeler 

!).&  R.G.R.R  ... 


^9       •••«••* 


I  Peak 

ft,  Fort  (old) 

ring 

Mesa 


Fort 


States  Mountain 


Ibo  Pass 

kk 

a 

ie 

ammor.. 

tillage.. 

Spring  • 


Springs. 
',f  Camp . 


)er  luring. 
Moond  . . . 


Springs 


18 


r,Fort 

aJUnas  Mountain 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

S.  P.R.R...... ....... 

Wheeler 

Med.  Dept.  U.S.A.... 

Med.  Dept.  U.  S.  A 

A.,  T.  &S.  F.  R.R  ... 

Wheeler 

Wheeler .*. . . 

Wheeler 

A..T.&S.F.R.R 

Wlieeler  : 

Emory 

Wheeler 

Wheeler 

Emory 

Wheeler .' . . . 

D.ifeR.G.R.R 

Wheeler 

Ji.f  T.  <&  S.  F.  R*  R  . . . . 
A.,T.  &S.F.R.R.... 
A..T.  &S.  F.  R.R.... 

Wheeler 

A.,  T.  &  S.  F.  R.  R  .... 

A.,  T.  &S.  F.R.R 

Med.  Dept.  U.S.A.... 
Wheeler 


Feet. 

6,030 

6 

,343 

5 

,083 

6 

.404 

6 

,983 

9 

.282 

13 

,145 

6, 

.949 

8, 

870 

11, 

391 

7, 

226 

6, 

668 

5, 

844 

0^ 

060 

u, 

275 

7, 

607 

4, 

500 

J>, 

122 

7, 

466 

«, 

214 

6, 

:^ 

«, 

506 

9, 

443 

5, 

502 

4, 

879 

5, 

980 

3, 

975 

4, 

634 

6, 

128 

7, 

151 

8, 

066 

5, 

725 

4, 

347 

7, 

622 

13, 

150 

4, 

344 

6, 

740 

5, 

925 

5, 

510 

4, 

424 

6, 

711 

6, 

670 

10, 

734 

4, 

537 

6, 

431 

K)i 

151 

4, 

980 

4, 

469 

8, 

557 

6, 

418 

5, 

982 

7, 

823 

6, 

299 

6, 

.188 

8, 

.465 

7, 

.106 

6, 

.176 

6, 

,604 

5, 

,246 

5 

.006 

6, 

,396 

4, 

,493 

6, 

350 

8, 

,464 

(325) 
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Station. 


Authority. 


ElevatioD. 


West  Jicarilla  Cone 

Whetstone 

White  Oak  Spring 

White  SandB 

Willow  Creek 

Willow  Spring 

Wilna 

Wingate 

Wingate,  Fort 

Do Snn  Dial 

Winter  Spring 

Winter's  Kanch,  Jicarilla  Moontains 

Tncca,  Camp 

Zandia 

Zoni 

Do 

Do.  old 

Zoni  Pass 


Wheeler 

Toner 

Wheeler 

Wheeler 

D.^^R.G.  B.B 

Wheeler 

O*  Jl  •  Xl*«  Juv ••••*•  •«••••  ••  ••« 

xk,9  CE*  Jb  •  Xi»«  Xv  •••••••  ••••••  i 

Wheeler 

U.  S. Geol.  Survey  (levels). 

Wheeler 

Wheeler 

Wheeler , 

Toner 

Toner 

S.P.R.K 


FeeU 
7.727 
6,360 
6,618 

7,720 
6,677 
4,560 
6,714 
7,038 
6,997 
7,182 
6,582 
4,374 
5,066 
6,355 
4,189 
7,414 
7,936 
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Station. 


Aora  (OatBkllls) 

Adams 

Do. Centre 

Adamsville 

Addison 

Adrian 

Afton 

Akron 

Albany 

Do 

Do.  Water  Table 

Do. Signal  Station 

Do.M.  T.  Hudson  Riyer 

Albion V 

Do. Geodetic  Station 

Alden 

Alexander 

Alfred 

Allegany 

AUis,  Geodetic  Station 

Almond 

Amawalk 

Amboy  Station 

Amherst,  Geodetic  Station 

Ampersand  Pond , 

Amsterdam 

Ancram  Lead  Mines 

Andover  ..^ 

Andrew  Moontain 

Angelic 

Angola 

Antrim 

Apeisand  Mountain 

Apolia , 

Areade 

Arkiwrt 

Arkville 

Ashford 

Ashland  Centre  P.  O.  (Catskills) 

Ashland  Pinnacle  (CatskiUs) 

Atteban 

Attica : , 

Attica  Snmmit 

Atwater 

Aobom 

Do 

Do 

Do. City  datom 

Aurora 

An  Sable  Pond 

Anthorsburg 

ATalanche  Lake  (Adirondacks)  . . 

Do 

Ayoca 

Atoo 

Bainbridge • 

Bald&oe  Moontain 


Authority. 


Appal.  Club 

A. I  \y .  cc  O.  R.  R. ...... ...... 

XV.a      1^  •    %SC>    \Jt    M\m    XV  ..    .»    a...    ..... 

«*.  Gu  O.  Xi».  Xw  .  ......  ......  .... 

N.  Y.,  L.  E.  &  W.  R.  R 

N^  Y .|  L.  £.  &  \y .  R.  R.... .... 

A. Sl  S. R. R  ................. 

N.Y.  C.&H.R.R.R 

r^.  Y.  C.  &>  £1.  R.  R« R. .... .... 

^X.    0&    O*    J>v.   ^\    ..........a...... 

N.  Y.  C.  <&  ri.  R.  R.  R  .... .... 

U.  S.  Signal  Office 

U.8.C.&G,S 

ri.  Y.y  O.  ot  u.  R«  R. .......... 

U.  S.Lake  Survey 

sf,  Y. J  L. £.  &,  Yf»  R.  R....  .••• 

N.  Y.y  L.  £.  &  W.  R«  R.. ...... 

N.  Y. I L.  £.  &>  W.  R. R  ....... 

ri.  Y.  y  L.  £.  A  Yr,  R.  R....... 

N.  Y.  State  Survey 

N.  Y,j  L. £.  &>  W.  R.  R. ...... 

j^ .  X .  CE>  s^ m  x»*  X*  ........  ••**•■ 

N.  Y.  State  Survey 

U.S. Lake  Survey 

Geol.  Surveyof  N.  Y 

14.  Y.  C  ot  H.  R. R. R. ........ 

XT.  XX.  OE>  X).  X«.  JK  ......  ..  ...... 

a,  Y.  y  L«  £.  OD  W.  R.R. ...... 

Adirondack  Survey 

Xw.  JS .  OE>  XT.  Xv*  Dt  ......  ..  ...... 

L.  S.  OL  M.  S.  R.  R . . . . . 

C.  C.  &  A.  R.  R  ...... 

Adirondack  Survey . . . 
o.  o^  B.  R. R  .......... 

B.,  N.Y.  &P.  R.  R... 
N.Y.  L.  E.  &W.  R.  R 
U.  &D.  R.  R.. 

N.  Y.  &N.  R.  R 

Appal.  Club 

Appal.  Club 

M.,  D.  &C.  R.R 

N.  Y.,  L.  E.  &W.  R.R  ... 
N.  Y.,  L.  E.  &W.  R.  R... 

G.,  L  &S.  R.  R 

N.  Y.  C.  &>  xl.  R.  R.  R.  ... 

Southern  Cent.  R.  R 

L,  A.  &  W.  R.  R 

City  Engineer 

B.,N.  Y.  &P.  R.  R 

Geol.  Survey  of  N.  Y 

N.,  D.  &C.R.R 

Adirondack  Survey 

Geol.  Survey  of  N.  Y 

N.  Y.,  L.  E.  A.  W.  R.  R... 
N.  Y.,  L.  E.  &W.  R.R... 

A. .    Ot>  O*  Xli«  Xv  ......  ......  . 

Adirondack  Survey 


Elevation. 


>••     ••     •••••■      •! 


Feet 
540 
599 
619 
212 
993 

1,11^ 
979 
765 
30 
16 
32 
76 
6 
547 
711 
864 
938 
1,660 
1,422 
503 
1,410 
384 
793 
260 
2,079 
279 
670 
1,640 
3,216 
1,455 
687 
1,672 
3,433 
1,227 
1,457 
1,199 
1,342 
139 
1,435 
3,420 
451 
998 
1,086 
394 
674 
666 
639 
673 
925 
2,065 
337 
2,846 
2,856 
1,198 
585 
994 
3,904 
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[bull.  I 


station. 


Authority. 


Bald  Mountain 

Bald  Peak  ( Adirondacks) 

Do 

Do...  (Moriah) 

Baldwin  Place 

BaldwinHville 

BallHton 

Balm  of  Gilead  Mountain 

BalHani  Mountain  north  end  (Catskills) 

Do south  end  (Catskills) 

Barlow  Hill  (Catskills) 

Bartlett 

Bartlett  Mountain 

Barton 

Barto  Geodetic  Station 

Basin  Mountain 

Basket 

Batavia 

Do. Geodetic  Station 

Bath 

Beach,  Lake 

Bear-pen  Mountain,  approx 

Beaver  Dani 

Beaver  Dams 

Beaver  Lake 

Beaver  Meadow  Pond 

Bedford 

Beech  KidffoGap 

Bee  Line  Mountain,  approx 

Belle  Ayr  Mountain 

Bellona 

Belvedere 

Bennot  Notch 

Bennett's  Pond 

Berkshire 

Bessemers 

Best  Hill 

Bethel 

Big  Flats 

Big  Indian 

Biff  Westkill  Mountain 

Billings 

Bingbams 

Binghamton 

Do 

Do 

Do N,  Y.  &.  Erie  Junction 

Bingley 

Binnewater 

Birch  Kill  Notch 

Birds  and  Worms ' 

Black  Dome 

Black  Head 

Black  River 

Black  Kock 

Blanteville 

Blodgett  Mills 

Bloods  

Blosshurg 

Blue  Mountain 

Blue  Mountain  Lake 


Adirondack  Survey 

Adirondack  Survey 

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

N.  Y.&N.  K.R...' 

0.&S.R.K 

R.  &  S.  R.  R. ....... ........ 

Adirondack  Survey 

Appal.  Cluh 

Appal.  Club 

Appal.  Club 

Rome&C.  R.  R 

Adirondack  Survey 

N.Y.,L.E.  &W.  R.  R 

N.  Y.  State  Survey 

Adirondack  Survey 

N.  Y.,  L.  E.  &  W.R.  R 

N.  Y.  C. &  H. R.  R. R  ....... 

U.  S.  Lake  Survey 

N.  Y.,  L.  E.  &  W.  R.  R 

Geol.  Survey  of  N.  Y 

Appal.  Club 

N.  Y,  L.  E.  &W.  R.  R 

8.  G.  &  C.R.  R 

Toner 

Geol.  Survey  of  N.  Y 

N.  1 .  &  H.  R.  R. ...... ...... 

Appal.  Club 

Appal.  Club 

Appal.  Club 

N.  C.R.R    

N.  Y.,  L.E.&.W.  R.R 

Appal.  Club , 

Geol.  Survey  of  N.  Y ' 

X.Y.  C.&rt.  R.R.  R  .. 

^j»   \y  m  AV.  X&t  ..........      ... 

IJ. ,  I.  &■  L.  R. R...... .. 

Appal.  Club 

U.,  D.  &C.  R,R 

N.  Y.,  L.E.  &W.  R.  R 

N.  Y.,  L.E.  &W.R.R 

Appal.  Club 

U.,  D.  oc  C.  R.  R. .....•••... 

VJr. ,  X.  OO  Cjm  aV.  a% .  ..*..  ■  .  ...s.s 

N.Y.,  L.  E.  «fcW.  R 

Del. , L. &,  W. R.R 

A.&S.R.R 

0«  Oi/  JU«  xV«  XV  •«•«••  ••  ••••••  •* 

C,  C.  <&  D.  R.  R.  R. ....••••• 
Appal.  Club 

AV.     Oif    J-i.    \Jt    AV.    AV  .....a    ..a*    *.. 

Appal.  Club 

Appal.  Club 

17. &-  B* R. R.  R. >..••>  ...... 

N.  Y.  C.  &  H.  R.  R.  R. ....... 

N.  A . f  L.  E.  &  \V.  R.  R..».  •-• 

S.&  B.R.R 

N.  Y.,L.E.&W.  R.R 

V/.,     ^^.    Oit    A.»     AV.   AV    .....a   ...».a 

Aairondack  Survey 

Geol.  Survey  ofN.Y 


Elevation 


•  •  •  •  I 


.1 
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Bug  X.a.liB 

BolooviLa..  . 

Boonoville 

Bor<e»a  Mountain 

Snrtou  ComcT 

g««wport  "!'.!"!!!!".!!!  """!!***".! 

^^'•■eirwn 

i«e^^«t«r 

„      I>o 

™^«e  water 

«J«»^   HUl 

|"«»ckerlioff 

"•»«kl>ort 

^      ^I^o...U«odetic  Station 

2«*«toii 

™«ilt«ad'B  BridBB 

™o««»«  Ceotte,  liot«I 

S'<*'w>i'«  Station 

5«  2^  tooth 

B"fi^o ... 

^*> Excbango  Blteet ' 

■-**>-  -.City  Hail  (ground).  Geodetic  Sta-' 


■lo  PUine,  Geodetic  Station  -. 


»«*i^ 


Geul.  Survey  of  N.T  . 

U.&D.R.R 

U.  iB.H.K.K 

Gool.  Snrvey  of  N.  Y  . 

l'.,H.&B.R 

N.Y.,  L.E.&  W.K.K 

U.,  I.  &E.  H.  K 

R..  W.iO.  K 

N.  Y.&N.  B.  R 

N.  Y.  &.M.  K.R 

U.  U.*S.R.R 

U.  A-B.R.B 

U.,  D.  C.  R.  R 

N.  Y.  C.  &H.  R.  R.. 
U.  S.  Lake  Siirvoy... 
L.,  8.  &.M.  S.  K.  R.. 

U.  &D.  R.  K 

Appal.  Club 

U.&D.H.  K 

A.&G.W.K.R 

N.Y.,L.E.4.W.R.K. 
N.  Y.  C.  &,  H.  R.  R.  R. 

U.  S.  Lake  Siirvnv 

N.  Y.,L.  E.  A  \V.  R.K, 
U.S.  Signal  Office... 
U.  8.  Lako  Survey.. . 
N.  Y.  State  Survey  ,, 
Geol,  Surviiy  of  K  Y  . 
N.Y.,L.E.&W.R.R 
Adirondack  Snivey  .. 

Appal.  Club 

N.  V.  C.  &  H.  R.  E.  R, 

Appal.  Club 

Chat..R.R     

Appal.  Club 

N.  Y.  C.  A.H.R.  R.R 
N.  Y.,L.  E.  &W.  R.R. 
N.  Y.,L.  E.iW.  R.R 

R.  \V.&O.R.R 

Adiruudnck  Snrvev... 
N.  Y.,L.  E.  &W.  H.R. 
N.  Y.,L.  E.&.W.R.R 
N.  Y.,L.  E.  &.W.  R.R 
N.y.,L.E.&.  W.R.R 
N.Y.,L.E.&\V.K.R 
UuBiuQ  &.  Albany  R.R. 

^f.C.R.R    

N.Y.C.&H.R.R.R.. 
N.Y.,W.S.&  B.E.R 

C.&L.R.R 

N.Y.,L.E.&W.R.B 

R.W.AO.R.R 

N.Y.C.&N.B.R.... 

C.&8.R.R 

N.Y. State Snrvev  ... 
N.Y.,L.E.A.W.R.R 

V.&  B.K.R.R 

8.C.R.R   

D.,A.V.&P.R,R  ... 

U.C.&8.R,R 

U.C.&S.R.H 

N.Y.,L.E.&W.  R.lt 
N.Y.,L.E.&W.R.R. 


1,30» 
1,215 
1,179 
1,401 
1,4.11 
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(BUU..8. 


Station. 


>  •     •  •  •   •     •  4 


Castleton 

Do. . Boulder,  corner  Medder  and  River 

streets  

Castor  Land 

Cato  

Catskill  Lakes 

Catskill  Mountain  House 

Cattaraagus 

Cayuga 

Do  ..Lake,  1878 

Cazenovia 

Do 

Do Lake 

Cedar  Lake 

Do 

Cedar  Ki ver  Settlement . . 

Central  Valley 

Centre 

CentreyiUe 

Chain  Ponds ; 

Champlain  Lake 

Do 

Chapp,  Geodetic  Station. 

Charley  Pond 

Charlotte 

Charlotte  Junction 

Chatauqua  Lake 

Chatham 

Chatham  Center 

Chaamont 

Cheektowaga 

Chemung ... 

Chemung  Junction 

Chenango  Forks 

Cherry  Valley 

Chestnut  Hidge,  Geodetic  Station 

Chicago 

V/ m •  vOoaugo  •....•  •••■■•.•*....• 

Chittenaneo  Falls 

Churchville 

Clarence  Centre 

Clark's  Mills 

Clayton 

Clear  Lake 

Clear  Pond 

Cleveland 

Clinton    

Clinton  Corners 

Clockville 

Clove  Branch  Junction 

Clum  Hill  (Catskills) 

Clyde 

Do . .  Geodetic  Station 

Clyde,  Geodetic  Station 

Clvnier 

Cobble  HiU 

Cobleskill 

Cochecton 

Cofflus 

Colden,  Lake 

Do 

Colden  Mountain 

Collamer,  Geodetic  Station 


•  •  •  •  •  «  «  •  I 


Authority. 


Elovation. 


U.S.C.^G.S 


.•%••• 


U.S.C.^kG.S 

U.^B.R.R.R 

S. C. R« B. ........... . 

Appal.  Club 

Appal.  Club 

N.Y..L.E.&W.R,R. 
N.Y.C.&H.R,R.R.. 

G.L^S.R.R 

C.,C.&D.R.R,R.... 

S.&C.V.R.R 

Toner  

Geol.  Survey  of  N.  Y.. 

Adirondack  Survey 

Adirondack  Survey 

N.  Y.,  L.  E.  &  W.  R.  R 

N.Y.C.  &H.  R,R.R 

«^«  OK'   O.  Mi*  A..  '•.•.■•«.«•••• 

Adirondack  Survey 

Adirondack  Survey 

R.R.  Reports 

N.  Y.  State  Survey 

Adirondack  Survey 

N.  Y.  C.  &  H.  R.R.R 

N.  Y.  C*  &>  H.  R.  R.  R. ...... 

Toner 

Boston  &,  Albany  R.  R 

Boston  &  Albany  R.  R 

R.|  W^.  &,  O.  R.  R.... ....  •... 

N.  Y.,  L.  E.  &  W.  R,  R 

N.  Y.,  L.  E.  &  W.  R.  R 

U.|  I*  oCf  £.  R.  B.... ......... 

U.|  O.  A  D.  R.  R...... ....... 

U.&S.R.R 

N.  Y.,  L.  E.  &W.  R,R 

N.  Y.  State  Survey 

U.|  I.  vk  £.  R.  R...... 

N.  Y.  C.  oc  H.  R.  R.  R . .  • 

C,  C.  ^  DeR.  R.R 

N.Y.C.  &  H.R.R,R.... 
N.  Y.  C.  &  H.  R.  R.R... 

Rome&  C.  R.  R 

U.  &  B.  K.  R.  R.... ..... 

GeoL  Survey  of  N.Y 

Adirondack  Survey 

N.  Y.  dr  O.  R.  R 

Rome^C.  R.  R 

P.,  H.  &  B.  R.  R 

C,  C.  &  DeR.  R.  R 

N. f  D.  &•  C.  R.  R...... .... 

Appal.  Club 

N.  Y.  C.  &f  H.  R.  R.  R... 

U.  S.  Lake  Survey 

N.  Y.  Stat«  Survey 

B.  C*  &•  P.  R.  Rt..... .. . .. 

Adirondack  Survey 

A.&S.R.R 

N.Y.,  L.E.&  W.R.R.... 

N.  D.  &C.  R.  R 

Adirondack  Survey 

Guyot 

Adirondack  Survey 

N.  Y.  State  Survey 


>«•••• 


FeeU 
19 

21 

745 

423 

2,140 

2,225 

1,411 

388 

383 

1,176 

1,191 

900 

2,530 

2,493 

1,670 

476 

324 

964 

1,707 

91 

101 

1.280 

1,687 

255 

523 

1,291 

462 

315 

294 

661 

817 

902 

901 

1.321 

459 

498 

1.169 

417 

1,051 

570 

643 

528 

232 

2,006 

1,655 

418 

583 

288 

637 

289 

2,372 

396 

642 

633 

1,146 

1,936 

903 

748 

659 

2,748 

2,786 

4,708 

485 
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Statiou. 


Va  Chair,  highest  (CatskiU's). 

bos  Summit 

,  Lake 


IS 

ango  Creek, 
u 


ftut,  Geodetic  Station, 
mrg  (Catskill) 

"8 

tsville 


1  Mountain  (Catskills) 

Sr.:::::::;:::::::::: 

aUville  (CatskiUs)  .... 

ad 

>,  Geodetic  Station 


Ule 

iMiUs 

I  Moan  tain 


jiry  Creek 
^rry  Lake . 
B  Village 


in,  Geodetic  Station 

iden , 

)d  Lake 

Falls 

.  Lake 

ILake 


Commit 

(Ota,  Geodetic  Station. 


Tille. 


mora 
iUe  .. 


»n,  Geodetic  Station 

a 

lollow  Mountain  (Catskills) 

*ark  Summit 

;  Mountain  (Catskills) 


mx,  Geodetic  Statiou 

y  ter 

I  Ear  Mountain 


K.Centre 

I^HFJUl  •*•«  •**•  •••«  ••*< 

ery  Mountain 

i little. 

*e»k 


I  Ferry 


)iop  (CatakillB) 


Authority. 


•   •     «   V   •    • 


'  m    V  •  •  • 


A.  &,  S«  R.  R. ....... ........ 

AppaL  Club 

N.  Y.,  K.  oc  S*  R.  R...... .... 

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

N.  Y. ,  L.  E.  &  W.  R.  R 

H.  &•  S>  W.  R.  R. ...... ...... 

Del.,  L.  &  W.  R.  R 

U.S.Lake  Survey 

Appal.  Club 

N.Y.,L.E.  &  W.  R.  R 

Del.,  L.  &  W.  R.  R 

N.Y.,C.&H.R.R.R 

Appal.  Club 

N.Y.,L.E.&W.R.R 

N.Y.,L.E.&W.R.R 

Appal.  Club 

U. ,  I.  &  E.  R.  R........ 

N.  Y.  State  Survey 

G.L&S.R.R 

N.Y.C.&N.R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

C.C.&DeR.R.R 

Adirondack  Survey 

Adirondack  Survey 

Toner 

N.Y.C.&H.R.R.R 

N.  Y.  State  Survey 

N.Y.C.&H.R.R.R 

Geol.  Survey  of  N.  Y 

N.Y.&H.R.R 

N.Y.,B.&M.R.R 

Geol.  Survey  of  N.Y 

N.Y.,L.E.&W.R.R 

N.Y.,L.E.&W.R.R 

N.Y.  State  Survey 

1^.  Y.,  L.  E.  &  W.  R.  R. ....... 

C.  C.  &•  De  R.  R.  R  ....  ....... 

N.Y.,L.E.&W.R,R 

N.Y.,L.E.  &  W.R.  R 

N.  X •  I L. £•  ^ W^« R, B  •••••••• 

N.Y.,L.E.&W.R.R 

N.  Y.  State  Survey 

N.Y.,L.E.&W.R.R 

Appal.  Club 

N.  Y.,  L.  E.  &  W.  R.  R 

Appal.  Club 

C.  0.  &  De  R.  R.  R...... ...... 

N.Y.,L.E.&W.R.R 

N.  Y.  State  Survev 

C.C.&DOR.R.R 

Adirondack  Survey 

N.Y.C.&H.R.R.R 

S.  &,  C.  V .  R.  R.......  ........ 

N.Y.,L.E.&\V.  R.  R 

Adirondack  Survey 

Adirondack  Survey 

Adirondack  Survey 

Geol.  Survey  of  N.Y 

U.S.  C.  &Q.  S 

S.  &C.  V.  R.  R 

Appal.  Club 


Elevation. 


Feet. 

1,118 

3,165 

1,563 

1,991 

4,142 

1,260 

1,270 

852 

882 

756 

970 

855 

863 

3,681 

942 

280 

960 

1.116 

1,020 

853 

4d2 

455 

1,172 

3,253 

3,289 

759 

1,570 

270 

1,321 

848 

2,022 

356 

167 

1,663 

1,642 

1,698 

588 

997 

1,225 

528 

1,190 

1,356 

691 

1,024 

631 

1,346 

3,500 

901 

2,540 

1,309 

1,009 

832 

1,276 

3,904 

417 

410 

954 

1,583 

1,376 

4,916 

5,200 

12 

408 

3,875 
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[BULL.  5. 


Station. 


Anthority. 


Draper  Geodetic  Station 

Dresden  Station 

Dryden 

Dryden  Lake,  surlace  water 

Duanesbarf; 

Dnck  Island,  Geo<letic  Station 

Dundee 

Dunkirk,  Union  Depot 

Do... A.  V.  and  P.  R.  R.  crossing 

Durham  Centre  (Catskills) 

Dutchess  Junction 

Eagle  Mountain  (Catskills)   

Eagle,  Geodetic  Station 

Eagle  Summit 

Earlville 

Do 

East  Albany 

East  Bloomtield 

East  Buffalo 

East  Chatham 

East  Clarion 

East  Creek 

East  Tarrytowu 

East  Hill,  Geodetic  Station 

East  Homer 

East  Jewett  (Catskills)  

East  Kill  Mountain  (Catskills) 

East  Pembroke 

East  River 

East  Sing  Sing 

East  Waverly 

Eaton,  Geodetic  Station 

Eaton 

Ebenezer 

Eckford  Lake 

Eden 

Edwards 

Elk  Lake 

Elkland 

EUieoftville 

Do water  surface,   Great  Valley 

Creek 

Elma   

Elmira 

Emmons 

Do . .  Mount 

Do 

Ephrata,  Geodetic  Station 

Erie,  Lake,  water  surface 

Erieville 

Erin 


Erwin  Centre 

Erwin's 

Erwin'sMill 

Esperance 

Etna 

Evergreen  Mountain,  approx.  (Catskills) . 

Fabius,  Geodetic  Station 

Failing,  Geodetic  Station 

Fairfield  Academy,  R.  R.  bench  at  labora- 
tory, Geodetic  Station 

FairGround 

Fairmount,  Geodetic  Station 


N.  Y.  State  Survey  ... 
S. ,  G.  4&  C.  R.  R 

S.C.R.R 

A.&S.R.R 

U.  S.  Lake  Sur>'ey 

S.,G.&C.R.R 

L.  S.  «&  M.  S.  R.  R . . . . 

B.&S.W.R.R 

Appal.  Club 

N.,  D.  &C.R.R 

N.,  D.  &C.R.R 

N.  Y.  State  Sur>'ey... 
R.  ac>  St.  L.  R*  R . . .  •  • . 
U.,  C.  &8.V.R.R... 

S.  &C.V.R.R 

N.Y.  C.  &H.R.R,R 
N.  Y.  C.  &  H.  R.  R.  R 
N.  Y.,  L.  E.  &  W.  R.  R 
Boston  &  Albanv  R.  R 
N.Y.,  R.&  P.R.  R... 
X.  Y.  C.  &  H.  R.  R.  R 
N.Y.  C\  &N.  R.R... 
N.  Y.  State  Snrvev  ... 
C.,C.  &DeR.  R.R.. 

Appal.  Club 

Appal.  Club 

N.Y.  C.&ILR.R.R. 
C,  C.&DeR.R.R.. 
N.  Y.C.&N.R.R  ... 

G.,  1.  &S.R.R 

N.  Y.  State  Survey  . . . 

N.Y.  &O.R.R 

B.,  N.  Y.  &  P.  R.  R  ... 

Toner 

B.&S.W.R.R 

Boston  &  Albany  R.  R 
Geol.  Survey  of  N.  Y  . 
Corning,  C.  &  A.  R.  R 
K.&S.L.R.R 


R.&S.L.R.R 

B.,  N.Y.&P.R.R... 
N.Y.,  L.E.&W.R.R 

A.&S.R.R 

Geol.  Survey  of  N.  Y. 
Adirondack' Survey  .. 
N.  Y.  State  Survey  ... 
U.  S.  Lake  Survey  . . . 

S.&C.V.R.R 

U.,  L&E.  R.  R 

Coming,  C.  &.  A.  R.  R 
N.  Y.,  L.  E.&W.R.R 
N.  Y.,  L.  E.  &  W.  R.  R 

A.&S.R.R 

U.,  1,  &,  E.  R.  R...... . 

Appal.  Club 

N.  Y.  Stato  Survey  .... 
N.  Y. State  Sni-vey  .... 


N.  Y.  St«t4»  Survey 

N.Y.,  L.E.&  W.R.R. 
N.  Y.  State  Survey.... 


Eb^vntiou. 


r63 

515 

1.079 

1,1C0 

79» 

272 

990 

596 

l,8(i0 

S50 

9 

3,560 

1,853 

1,916 

1,125 

1,071 

23 

883 

607 

691 

1,463 

334 

305 

2,300 

1,135 

3,146 

3,190 

885 

1,120 

246 

806 

1,315 

1,227 

640 

1,791 

»10 

939 

2,053 

1,142 

1,560 

1,548 

827 

863 

1,127 

1,000 

3,596 

1,029 

5r3 

1,577 

1,249 

976 

963 

1,409 

769 

1,010 

3,624 

2,020 

821 

1,281 
540 
736 
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Station. 


letio  Station. 


etic  Station 


amit 

(Catakills) 


I.  &  £.  R.  R.  crossing 


hnrch  (Catskills) 
immit 


etio  Station 


g« 

By  Jonction. 


letic  Station 

Valley 

Qeodetic  Station 

(Catskills) 

ic  Station 


:e 


road  (Catokills) 
(Catdulls) 

tain*.!'."'''.."!!*! 


atain,  Dry  Biook 


feodetio  Station, 
tain 


Authority. 


*  9    •    •   •   < 


N.  Y.  C.  &  H.  R.  R.  R 
D.,  A.  V.  &P.R.  R... 

U.  8.  Lake  Survey 

Coming,  C.  &  A.  R.  R. 

G.,  I.  <&S.  R.  R 

L>  S«  &>  M.  S.  R.  R  .... 

8.&C.V.  R.  R 

U.  cc  B.  R.  R.  R  .... 

N.  Y.  State  Survey 

D.,  A.  V.  &P.R.  R 

N.,  D.  &C.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.  C.  &,  H.  R.  R.  R.... .... 

N.  Y.,  L.  E.  &,  W.  R.  R  ...... 

Toner 

R.  cc  2d.  R.  R.... ....••. 

N.  Y.  C.  &>  o.,  R.  R.  R....  V... 

U.S.C.&G.S 

U.  &  D.  R.  R  ...... ...... .... 

N.  Y.  C.&H.  R.  R.  R 

X^i  •     X  .    OLt    v/«    Xv.  MXr    ......  ....... 

Appal.  Club 

B.,  N.  Y.  &P.  R.  R 

Ut f  xL.m    V  •   Ot>  Mr*  X(«  JK ......  .... 

0»    \J »   XV •   M\t    .....      ............. 

D.,  A.  V.  f&P.  R.  R 

N.  Y.,  L.  E.  <fe  W.  R.  R 

0.  &  S.  R.  R 

Appal.  Club 

N.  Y„  L.  E.  &  W.  R.  R 

R.  dC'S.  L.  R.  R 

W  m     T  •    Di»    JA  «••*•*   •«*«««  •««*•• 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.  C.  <&  H.  R.  R.  R ....... 

U.  S.  Lake  Survey 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y. , L. E.  &  W. R. R .... 

N.Y.,L.E.&  W.R.R 

N.  Y. C. cc  o. R. R. R. ........ 

N.Y.,L.E.&  W.R.R 

N.Y.C.&H.R.R.R 

Toner 

N.  Y.  State  Survey 

Adirondack  Survey 

N.  Y.  State  Survey 

Appal.  Club 

N.  Y.  State  Survey 

U.&B.R.R.R 

N.Y.,B.&M.R.  R. 

J3i  •  I  X/«  0£f  v^«  JjLm  XV  ■•»•*•  ••••  •••• 

^V  xXm,  £  •   XV*  XV  ••«•  *•  ••  ••  ••••  •«••• 

Jl  •  •  V  •  Ob'   \jv  •  XV*  XV  •*«««*  *•••  ••«• 

Appal.  Club 

Appal.  Club 

N*  Y. I L.  E.  &  \Y . R. R.... .... 

Adirondack  Survey 

X3*  Ob'  O*   W  •  XV*  JA  ••««••  ••*•  •••• 

Appal.  Club 

0.&S.R.R 

KJ •  Ob  X^a  XV*  XV •••«••  «••««***«•• 

N.Y.  State  Survey 

Adirondack  Survey 


Elevation. 


Ffff. 
4d6 

1,258 
843 

1,842 
860 
623 
538 
620 

1,862 

1,243 
213 
907 
404 
299 
883 

1,704 

141 

311 

9 

1,004 
402  » 

1,764 

1,260 

1,593 
765 

1,049 

1,261 

1,539 
387 
714 

1,407 

1,636 
311 

1,283 
525 
648 
784 

1,526 
548 
543 
600 
459 
324 

1,450 
994 

4,530 
521 

1,036 

1,265 
780 
505 
213 
712 
800 

2,  .504 

2.629 
431 

4,744 
776 

3,886 
390 

1,574 
420 

2,345 


Bt^U 
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[BULL.&. 


Station. 


Qray  Peak 

Great  Bend 

vTXettv    T  SkLxvj   •««•*•  •  ••••••  •••••*  ••■•••  «•*■ 

QreenboBh 

Do 

Greene 

Greenfield 

Green's  Comera 

Green,  Geodetio  Station 

Greenwood 

Grenadier,  Geodetio  Station 

Grey  Court 

Griffin's  Comers 

Gnswold's 

Groton 

Groveville 

Goilderland 

Goilford  Junction,  New  Berlin  B.  R 

Gull  Lake 

Haokensack  River 

Hadley 

Halcott  Gap,  summit  road  f  Catskills) 

Halcott  Mountain  (Catskills) 

Haloottsville 

Hale's  Eddy 

Hallenback,  Geodetic  Station 

Halsteads 

Hamburg 

Do. ..Geodetic  Station 

Hamburg 

Hamilton  College,  top  of  Chapel  Dome,  Ge- 
odetio Station 

Hamilton's : 

Hamlin 

Hammond 

Hampton 

Hancock 

Hankin's -. 

Harford 

Harlem  River  Station 

Harpersville 

Harrington's  Pond  ( Adirondacks) 

Havana 

Hayden  Mountain  (Catskills) 

Haystack  Mountain 

Do 

Hayt's  Comers 

Helching's  Pond 

Helsinger  Notch  (Catskills) 

Henderson  Lake 

Do 

Do 

Henrietta 

Henson  Gap,  summit  road  (Catskills) 

Hensonville  Cross-roads  (Catskills) 

Herkimer 

Herkimer,  Geodetic  Station 

High  Bridge 

High  Knob  (Catskills) 

Highland  Mills 

High  Peak  (Catskills) 

High  Point  (Catskills) 

Hilldale 

Hill's  Branch 


Authority. 


Elevation. 


Adirondack  Survey... 

U.&B.R.R.R   

N.Y.,L.E.&  W.R.R. 

U.8.C.&G.S 

N.Y.C.&H.R,R,R.. 

U.C.&S.V.R.R 

Adiroudack  R.  B 

N,Y.C.&H.R,R.R.. 
N.  Y. State  Survey  .... 

N.Y.,L.E.&W.R,R. 
U.  S.  Lake  Survey  — 
N.Y.,L.E.&  W.R.R. 
U.  ac>  D.  R.  R...... .... 

N.Y.,L.E.&W.R.R. 

0«  \^»  aV*  JXr  ••»»••   »»•«••« 

N.D.&C.R.R 

A.&  S. R«R 

N.Y.&O.R.R 

State  Survey  of  N.Y  . 
N.Y.,L.E.iW.R,R. 

Adirondack  R.  R 

Appal.  Club 

Appal.  Club 

XJ.  &  D.  R. R...... .... 

N.Y.,L.E.&W.R,R. 
N.  Y.  State  Survey  .... 

P. ,  11 .  4&  B.  R.  R . . . . 

B.  &  S.  W .  R.  R ..... . . 

U.  8.  Lake  Survey 

L.S.&M.S.R.R 


N.  Y.  State  Survey  .... 
N.Y.,L.E.&W.R.R. 


R.,W.&O.R.R 

U.  &  B.  R.  R.  R  ............ 

N.Y.,L.E.&W.R,R 

N.Y.,L.E.&W.R,R 

N.Y.,L.E.&W.R.R 

S.C.R.R 

N.  Y. , N.  H.  4& H.  R.  R ...... 

W.&8.R.R 

Adirondack  Survey 

Appal.  Club ^ 

Adiroudack  Survey 

Adiroudack  Survey 

G.,L&S.R.R 

Adirondack  Survey 

Appalachian  Club 

Adirondack  Survey 

Toner 

Guyot 

N.Y.,L.  E.  &W.R.R 

Appal.  Club 

Appal.  Club 

N.  Y.  C.  &  H.  R.  R.  R...a .... 

N.  Y.  State  Survey , 

N.  Y.C.&N.R.B 

Appal.  Club , 

N.Y.,L.E.&W.R.R 

Appal.  Club 

Appal.  Club 

N.Y.&H.R.R 

\Jt»  I    A*    Obr  Ob    XV«    JjL    ••••    •*   *    ••••    *•• 


!««■«•    m  t 


FeeL 

4,964 

649 

1,393 

f» 

916 
564 
466 
974 
520 
268 
432 
1,504 
1,044 
997 
177 
329 

i,oe3 

2,019 
106 
606 
2,7« 
3,504 
1,403 

9eo 

638 
596 
800 
598 
635 

1,004 
920 
310 
34& 
430 

810 

1,186 

9 

1,052 

1,743 

447 
2,900 
5,007 
4,855 

396 
1,697 
2,677 
1,838 
1,936 
1,829 

564 
l,9o9 
1,646 

398 

507 

8 

2,654 

480 
3,664 
3,  v9v5 

671 

396 
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station. 


Hfanrod's 

Hinsdale 

Hoffman  Mountain 

Hoffman's.... 

Holland 

Holland  Patent 

Holley 

Holmes'  Hill  (Adirondaoks)  — 

HolmesYille 

Homer 

Honeoje 

Honey  Pond  (Adirondaoks) 

Hooper 

Hopewell 

Do 

HomellsTille , 

HoTseheada 

Do 

Howell's 

Hewlett  Hill,  Geodetic  Station. 

HobeiOi  Geodetic  Station 

Hndson , 

Do 


Hnnter  Mountain  ( CatsldllB} 

Hnnter  Village,  Busk's  Catskills 

Hunt's 

Hurricane  Mountain 

Hust^ds 

H^dsville 

Dion 

HioD,  Geodetic  Station 

Indian  Head,  East  peak  (Cat-skills) — 

Do Middle  peak  (Catskills). 

Do West  peak  (Catskills). . 

Indian  Lake  (Adirondacks) 

Indian  Pass  (Adirondacks) 

Do (Catskills) 

lodus,  Geodetic  Station 

Iron  Works  (Adirondacks) 

Irving 

Ischua 

Ithaca 

Do.... 

Do 

Jackson,  Geodetic  Station 

Jamestown 

Jamieson 

Janesyille 

Jessup's  Landing 

Johnaton 

Jordan  

Kasvay  Summit 

Kelley's  Comer 

Kennedy 

Kimball  Mountain  (Catskills) 

Kinderhook 

King's 

King's  Bridge 

King's  Feny 

Kingsley,  Geodetic  Station 

Kingston 

Kingston 

Klrfiand 


Authority. 


Elevation. 


N.Y.,L.E.&W.B,R 

Adirondack  Survey 

N.  I . , C.  &  H.  B*  B.  B...... . 

B.,  N. T.  ^P.B.B 

U.^B.  B.B.B 

Xi.  X . ,  C  &  H*  B.  B.  B.... .... 

Adirondack  Survey 

B.  W^.  oc  O.  B.  B.... ......... 

S.  d&B.  R.  B  ............... 

N.  v..  C.&H.  B.B.B 

Adirondack  Survey 

N.Y.,L.E.d&W.B.B 

N.C.B,B 

^ . ,  XJ»  vC  V/ .  A.  A .. ......  ..... 

N.Y.,L.E.d&W.B.B 

N.C.B.B 

U.,L  &E.  B.  B 

N.  Y., L. £. &,  W. B.B  ....... 

^x.  CE> O.  xb*  Xb ....  ......  ....  ... 

Gardiner 

Gardiner 

U.S.C.&G.S 

N. Y. C. & H. B. B. B  ........ 

Appal.  Club 

Appal.  Club 

N.Y.,L.E.&W.B.  B 

Adirondack  Survey 

ri  .,  XJm  Olf  \Jm  A.    A  ....   ....  ....   . 

Jx^  Oif  O.  Xv.  Xli ......  ........  ... 

N.  Y.C.  &  H.  B.  B.  B 

N.  Y.  State  Survey 

Appal.  Club 

Appal.  Club 

Appal.  Club 

Adirondack  Survey 

Adirondack  Survey 

Appal.  Club 

U.  S.  Lake  Survey 

Adirondack  Survey , 

L.S.&M.S.B.B 

B. ,  N.  Y.  oc  P.  B.  B...... ..... 

VX* )  X.  Oif  Om  Xv.  X« ......  ....  .... 

v/ .   Ou  O*   Xw.  Xw  ..a.    ......   ....   ... 

U.,L&E.B.B 

N.  Y.  Stat«  Survey 

A.  f&  G.  W.  B.  B. ...... ...... 

B.,N.  Y.  4&P.  B.  B.... ...... . 

O.  Oif  jO»  Xv.  Xv  ......  ..  ......  ... 

Adirondack  B.R 

F.,J.&G.B.R 

N.Y.  C.  &H.B.  B.B 

Xli>   Yt  •  Ol>  KJt  Xv.  Xv  ....  .......•.< 

\J .  Ol'  X/«    Xv.   Xv  ......  •....»  ••.< 

A.&G.W.R.  B 

Appal.  Club 

Boston  Sl  Albany  B.  B , 

Adirondack  R.  B 

£1 .  Y,  C*  &•  N.  B.  B  ...... ...... 

VX.  f  X.  O^  O.  JRp.  J^  ............  ... 

N.  Y.  State  Survey 

vT  •    T  •  XV*  XV  ••••  •••*••  ••••••*«  « 

\J  m  Ow    X^«  XV»  XV  •    •••••*   vav*   ••«*••■ 

Borne  &  C.  B.  B.... 


Feet. 
799 

1,501 

3,728 
26G 

1,176 
630 
537 

2,086 
320 

1,131 
777 

1,644 
839 
859 
252 

1,161 

86r> 

899 
699 
782 
1,136 
1,198 
8 
4 
4,038 
1,609 
1,339 
3,763 
846 
1,112 
400 
549 
3, 3r»0 
3,510 
3,581 
1,669 
2,902 
2,694 
598 
1,769 
586 
1,541 
392 
377 
840 
1,420 
1,321 
894 
591 
606 
659 
406 
639 
1,378 
1,264 
3,960 
318 
588 
8 
394 
537 
186 
159 
540 
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(BULL.  ft. 


StatioiL 


Anthoritj. 


EleratioiL 


•  •  •«»•«) 


•  •••••• 


Do . .  Geodetio  Station 

Eirkwood 

Knowersville 

Ija  Fargeyille 

X«aGranee 

LakeRid^ 

l>ake  Station 

Lake  View 

Do 

Liancaster 

lianona 

LaDsingborg 

Liaona 

titSL  Salle  ....•••...•••.. 

Lawrenceville 

Lebanon 

Leonard  Hill  (Catskills) 

lie  Boy 

LiOTanty  grade,  crossing  D.,  A.  Y.  d&  P.  B.  R. 
Lewey  Lake 

Do 

Do Mountain 

Ltewiston 

Lexington  Mountain,  approx.  (Catskills) . . 

Leyden 

Liberty 

Lime  Rock » 

J^l UlCO VOUv    ••••  •«••«•  ••*•*•  •«•••  •*••••  •**« 
jLjIuQwU  •  ••••••  •*••••  ••••••  ••«•  ••»•  •••••••• 

Lindley 

ILipp's 

Little  Falls 

Little  Falls,  Qeodetic  Station 

Little  Tapper's  Lake 

Little  Valley 

Livingston ville  (Catskills) 

Locke 

Lockport 

Lockport  Junction 

Lookwood  Qap  (Catskills) 

Lone  Mountain  (Catskills) 

Long  Lake 

So 

Do 

Long  Pond 

Do 

LoDi;Pond  Mountain 

bo 

Long  Tour 

Lordville 

Loriog's 

Lost  Lake 

Lower  Saranac  Lake 

Ludlow  ville 

Lyon  Mountain 

Lyous 

Lyons  Falls 

Macedon 

Macbias : 

Do  .junction  witb  B.  N.  Y.  &  P.  R.  R.. 
Mclntvre i 


N.  T.C.  4bH.  B.  R.B 

N.  Y.  State  Survey 

N.Y.,  L.  E.  &W.R.B 

A.  4&S.  R.  R 

U.  d&  B.  R.  R.  R. ........... 

N.,  D*  oL  C*  R.  R........^.«. 

G..L  &S.  R,R 

L.  S«  oc  M.  S*  R«  A.......... 

R.  &L.  0.  R.  R 

N.  Y.,  L.  E.  &W.  R,R 

N.  Y.,  L.  E.  &  W.  R.B 

U.S.C.tfcG.S 

JJa,   ^X»      V  •     OC>    mT  %     XL*     Bhrn  ........ 

N.  Y.,  L.  E.  &W.  B.B 

Coming,  C.  &  A<  B.  B 

S.&C.  V.  B.  B 

Appal.  CJub 

N.  Y.,  L.  E.  &W.  B.B 

A.  &G.  W.R.R 

Adirondack  Survey 

Geol.  Survey  of  N.  Y 

Adiroodack  Survey , 

N.  Y.  C*  OL  H.  R«  R.  R.. .. . ., 

Appal.  Club 

U.  &0  B.  R*  R*  R. ............ 

N.  Y.,  L.  E.  tfc  W.  R.  R 

R.  &  a»  L.  R.  R. ....... •.•••, 

N.  Y.,  L.  E.  tfc  W.  R.  R 

N.  Y.,  L.  E.  tfc  W.  R.  R 

Coming,  C.  &  A.  R.  R 

N.  Y.,  L.E.  &W.  R.R 

N.  Y*  C«  &  ji*  R*  R*  R........ 

Y.  Y.  State  Survey 

Adirondack  Survey 

Xi*  Y.,  L.  E*  OL  W.  B.  B..  • ..  .< 

Appal.  Club 

N.  Y.,  L.  E.  &f  w^a  R«  R  ...... 

o.  O.  B*  A  .. .. .. ..  •*.. ....... 

N.  Y.  C.  tfcH.  R.  R,B 

Xi.    C&    Dm    Xk.    Dt    ......   ......  .... 

Appal.  Club 

XL  &B.  B.  B.B 

Gool.  Survev  of  N.  Y 

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

Adirondack  Survey 

Adirondack  Survey 

Adirondack  Survey 

Adirondack  Survey 

Adirondack  Survey 

N.  Y.,  L.E.&W.R.B 

C..C.&DeR.R.R 

Geol.  Survey  of  N.Y 

Gfol.  Survey  of  N.Y 

\jr« I  X*  Ob'  o»  Xvtt  Xv •••  •••  ••  «•«••• 

Chat.R.  R 

N.Y.  C.&H.R.R.R 

U.&B.R.R.R 

N.Y.  C.&n.R.R.R 

B.,N.Y.&P.R.R 

R.  OL  S.  L.  R.  R  ............. 

P.  H.  &B.R.R 


iaS 
507 
878 
459 


367 
401 
548 
700 
318 


1,187 
33 
810 
572 
1.006 
1,336 
8,649 
S78 
1,867 
1,708 
1,738 
3,904 
368 
8,930 
990 
1,893 
777 
1,416 
1,181 
977 
390 
376 
797 
1,504 
1,504 
1,100 
1,030 
799 
600 
698 
3,446 
3,670 
1,680 
1,575 
1,584 
1,573 
1,985 
8,869 
8^838 
8^604 
867 
1,115 
1,761 
1,587 
396 
1,918 
407 
845 
471 
1,666 
1,646 
438 
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Btation. 


fie,  Moimt. 
n 


Bey's 

till,  Mount ... 

p'e 

ib's  Mountain , 


ao 

..Lake 

8  Comers  (CatskillB). 
fTiUe 


M  Centre 

Hlle,  Qeodetic  Btation 

ciU  (CatskillB) 

own,  Geodetic  Station 
ion 


..Mount 

....do.. 

....do 

do..  Timber  line  on 

sbnig 

md 

Lake 


ran 

m.  Mount 


Id 

le 

% 

da 

«'8  Comers ....... 

Geodetic  Station 


burg  Railroad  depot  (Catskills) 

ttown.. 

>ok 


•  «  «  •  •  •  «  I 


B  Comers 
on 


».  .Geodetic  Station. 

9irs 

mi  (Catskills) 


lUe  (Adirondacks) 

fountain  (Catskills)  ....  .. 

kll,  Geodetic  Station 

J  HiU  (Mucky)  (Catskills) 

f 


omery 
Lake.. 


I 

k 

Lake 
> 


Dsrille,  Gtoodetic  Station 


I'S 

Doek.. 

MiTille 
town.. 


Authority. 


Cteol.  Surv^ofN.  Y... 
U.  I.  &>  £.  A.  R. ....... 

G.  1.  OL  S. R. R  ...... .... 

Gteol.  Survey  of  N.  Y  ... 
N.  Y.,L.  E.  &,W.  R.  R 
Adirondack  Survey .... 

N.  Y.  C.  &N.  R.  R 

Xi.  Y.,  B.  &>  M.  R.  R..... 

Appal.  Club , 

U.,  X.  &  £.  R.  R  ........ 

N.  Y.  C.  A  H.  R»  R.  R  •. 
O.  OL  Kj*  V.  x(.  K...... ... 

o.  6&  o.  V .  a*  xc ...... ... 

U.  S.  Lake  Survey 

Appal.  Club 

N.  Y.  State  Survey 

S.  ^B.  R.  R 

U.&BR.R.R 

Adirondack  Survey. 

Guyot 

Adirondack  Survey  .... 


•  V  •  a  «  I 


U.  &  B.  R.  R.  R ...... . 

o.  O.  R. R  .... .... ..... 

A.  <&S.  R.  R 

Gteol.  Survey  of  N.  Y.. 

Adirondack  Survey 

U.,D.  &C.  R.  R 

Adirondack  Survey  ... 

Adirondack  Survey 

X . ,  J •  oc  G.  R>  R........ 

B.,  C.  cc  X.  R.  R...... 

N.  Y.  C.  &  H.  R..R.  R 
N.  Y.  C.  &  H.  R.  R.  R 
N.  Y.  C.  &N.R.R..  . 
N.  Y.  State  Survey..  .. 

R.,W.  &0g.  R.R 

Appal.  Club 

N.  Y.,  L.  E.  (&W.R.R 
N.,D.&C.R.R.. 
N.  Y.  C.  ^  H.  R.  R.  R . 
N.  Y.  &  U.  R.  R. ...... 

N.  C.  R.  R 

N.  Y.  State  Survey.... 

N.,  D.  &C.  R.R 

AppaL  Club 

O.  &  S.  R.  R  .......... 

Adirondack  Survey 

Appal.  Club ^ 

N.  Y.  State  Survey 

Appal.  Club 

N.  Y.,  L.  E.  &,  Wt  R.  R  ...... 

N.  Y.,  L.  E.  <&  W.  R.  R 

Touer  

D.,  A.  V.  ^P.  R.  R.... ...... 

N.,  D.  &C.  R.R 

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

S.  C.  R.  R 

U.  S.  Lake  Survey 

L.  S.  &f  M.  S.  R.  R. ........... 

N.  Y.  C.  A  N.  R.R  ......  .... 

Chat.  R.  R 

U.  &B.  R.R.R 


Elevation* 


FeeK 

5,18J 

1,090 

396 

5,000 

576 

4,371 

641 

661 

1,964 

1.057 

41^ 

742 

43& 

72S 

1,520 

1,214 

1,02^ 

587 

5,40a 

6,379» 

5,334 

4,851 

760 

367 

1,220 

1,860 

1,824 

110 

2, 511 

2,474 

750 

1,300 

54S 

410 

34& 

1.32d 

37S 

640 

56-^ 

56S 

89& 

70Si 

857 

1,34$ 

96f> 

2,810 

334 

1,33d 

3,807 

881 

2,489 

52a 

38& 

1,772 

l,30a 

430 

2,230 

2,20$ 

732 

885 

627 

0 

440 

251 


(337) 
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(B17LI..8L 


Station. 


«  »  •  •< 


Mo68Lake 

Moth's  Cornen 

Monntainvillo . • . . . .  ..••.. ...... . 

Aiount  MorriB .... ............... 

Mad  Lake 

Do.. Lake 

Momford 

MoDH  Davis, Geodetio  Station  ... 

Marrey 

Nannet 

Narrowsbnrg 

Neely  Town 

Nellis,  Geodetic  Station 

Newark 

Newark  Valley 

jNew DuFffn  .. ....  ••••  ..._•.  •••••. 

Newboreh  Junction , 

Newcomoe,  Lake 

Newfield 

New  Haven 

New  Milford 

NewPlatz 

Newport 

New  Roohelle 

New  Scotland 

New  Windsor 

New  York|  Junction  of  Chatham  street  and 
Broadway 

Do 27th  street  depot 

Do 42d  street  depot  (Grand  Central) 

Do Harlem  Bridge 

Do Chambers  street 

Do Signal  Station 

Do — Manhattan  Gas  Works  (18th  st.) 

Niagara  Falls 

Niger,  Lake 

N  ilea,  Geodetic  Station 

Nineveh  Junction 

Nipple  Top 

Do 

Nobody's 

North  Beacon 

North  Collins 

North  Creek 

North  Mountain,  East  Peak  (Cat«kills)  . .. 

Do Outlook  (Catskills) 

Do W.  Stopel  (Catskills).... 

North  Hiver  Mountain . .  ( Adirondacks) 

Do do 

Do do 

Northville 

North  Youkers 

Norton's 

Do 

Norwich 

Nunda 

Odells 

O-^densburg 

Clean 

Olive  Branch 

Olympus,  Geodetic  Station 

Oueida 


Authority. 


Geol.  Snrveyof  N.  Y 

U.,L  d& E.  R, R... .......... . 

N.  Y.,  L.  E.  &W.R.R 

N.  Y.,L.  E.  ^W.  R.R 

GeoL  Survey  of  N.  Y 

Adirondack  Survey 

R.  A  S.  L.  R.  R  ............. 

N.  Y.  State  Survey 

N.  Y*,  L.  E*  &  W^.  R«  R...... 

N.  Y.  C.&H.  R.R.R 

N.  Y.,L.E.&W.  R,R 

N.  Y.,L.E.&W.  R,R 

N.  Y..L.E.&W.  R.R 

N.Y.  State  Survey 

N.  Y.  C.  ^kH.  R.R.R 

S«  C«  R.  R...... .... ....  •>■•. 

N.  Y.,  L.  E.  &W.  R.R 

N.  Y..  W.  S.  &  B.  R.  R  ^a*.*. 

N.  Y.,  L.  E.  &  W.  R.  R 

Toner 

\Jf*}X«    Olf    0»    XV*    Jjm  '   ....      ....   .... 

R.  W.  &0.  R.  H.... 

W.V.R,R 

R.  &L.  O.  R.  R 

N.  Y.  &N.  H.  R.  R 

A.  ^S.  R.  R 

N.  Y.,  L.  E.&W.  R.R 


N.Y.  &N.  H.  R.  R 

N.  Y.  &N.  H.  R.  R 

N.  Y.  &  N.  H.  R.  R 

N.Y.  &N.  H.  R.  R 

N.  Y.  C.  &  H.  R.  R.  R .. . 

U.  S.  Signal  Office 

U.S.C.&G.S 

N.  Y.  C.  &  H.  R.  R.  R  . . 

Geol.  Survey  of  N.  Y 

N.  Y.  State  Survey 

A.  ^S.  R.  R 

Geol.  Survey  of  N.  Y.... 

Adirondack  Survey 

N.  Y.,  L.  E.  tfc  W.  R.  R  . 
Guyot 

B.  &S.  W.  R.  R 

Adir.  R.  R 

Appal.  Club 

Appal.  Club 

Appal.  Club 

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

Adirondack  Survey 

F,  J.  &G.  R.  R 

N.  Y.  C.  &N.  R.R 

D,  A.  V.  &P.  R.  R 

G.,  L  &S.  R.  R 

U.,  C.  tfcS.  R.  R 

N.  Y.,  L.  E.  tfc  W.  R.  R. 

N.  Y.  C.  &N.  R.  R 

U.  oc  B.  R.  R.  R.. ....... 

N.  Y.,  L.  E.  &W.  R.  R. 

U.&D.R.R 

Gardiner , 

N.Y.  C.tfcH.  R.  R.  R.. 


Elevation. 


Fleet, 

4,312 

945 

5W0 

506 

1.747 

1,738 

618 

538 

006 

568 

884 

7S0 

380 

588 

418 

966 

85 

11 

581 

1,698 

6fi27 

306 

4S8 

866 

396 

70 

387 

198 

34 

37 

58 

18 

88 

164 

15 

574 

1,848 

1,683 

1,038 

4,900 

4,684 

748 

1,471 

846 

976 

3,885 

3,100 

3,440 

3,600 

3,759 

3,788 

770 

164 

991 

404 

1,001 

1,336 

119 

848 

1,438 

504 

G81 

440 


(338) 
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station. 


t  Lake 


brag. 
Fann 


ly 

e  Hollow 

la,Geodetio  Station 


.Geodetic  Station 

.Junction 

.Signal  Station  . . . 


Lake 

•ake 

ft  Pass  (AdirondackB) 


^ 

ake 

»k  Mountain  (Catskills) 

sntre 

»  Lake,  water-surface . . . 


[ead 

[ead  Mountain  ( Adirondacks) 


LPoet 

e  Bridge 

He  Overlook  (CatekiUs) 

lie  Union  Church  (Catekills) 

a 

..Geodetic  Station 

rkiif  Mountain  (Catekiilay .'  * '. 


Hill,  Star  Rock  (Catekills) 

Notch  (Catskills) 

Ation 


Moose  (Catskills) 

reek 

iU 

Geodetic  Station  . 


n 

turgh 
11oT7. 


Dig  Mountain 

nrgPass 

InSia 


»ia 


U  (CatskillB) 


I 


LBttlUL     «•••    •••«••    ••«•«*    •*•«•*    *•••    m  m  m 

and  Mountain^  approx.  (Catskills) 


Authority. 


N.  Y.  &,  Oswego  Mid.  R.  B.. . 

Toner 

A.  &S.  B.  R 

U.  S.  Lake  Survey 

R. f  \y»  oc  O*  R*  R.. ..  ...• .... 

N.  Y.,  L.  E.  ^W.R.R 

N.  Y.|  L.  £.  &,  W.  H.  H  ..•••• 
N*  Y«  C  A  H.  R*  R.  R.. .  .••• 

A.&S.R.R 

N.  Y.  State  Survey 

0.&S.R.R 

R.,  W.&  0.B.R 

N*  X .  ck  O.  R.  R. ............ 

U.  S.  Lake  Survey 

U.  8.  Siffual  Office 

N.  x,f  Li*  £.  &>  W^.  R.  R  .••... 
*^  •  OC'  Om  Jn>«  Jn>  ................. 

Toner 

Adirondack  Survey 

A.  &>  S*  R.  R  ................. 

(Jeol.  Surveyor N.  Y 

Appal.  Club 

6.,  L  d^S.  R.  R 

O*     \^*     XV«    JCv  •*    ••••     •*•••     ••    m^  «  •  •  • 

N.  Y.,  L.  E.  &W.  R.  R 

Adirondack  Survey 

Adirondack  Survey 

N.  Y.,  L.  E.  &  W.  R.  R 

u  •  I  kj*  v&  o*  Jtc*  a ...... ....... 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.  C.  &H.  R.R.R 

Appal.  Club 

Appal.  Club 

N.  Y.  C.  &H.  R.  R.  B 

U.  S.  Lake  Survey 

J}*|     V/.      C&    X    .     X(*     Urn    ......    ...... 

Appal.  Club 

U.)  C.  &,  S.  V.  R.R ...... .... 

JtCy  W.  oc>  Kj.  R*  R.. .. .... .... 

Appal.  Club 

Appal.  Club 

U . .     X.     Olf   CJm    Xv.    Xb.  ....   ....   .... 

R.  A  S.  L.  R.  R.....« .... .... 

Appal.  Club 

M\»  Ot>  O.  Xj.  ma»  X» ....  ....  ...... 

U.8.C.&G.S 

U.  S.  Lake  Survey 

N.  Y.,  L.  E.  &  W.  R.R 

C,  C.  &DeR.  R.  R 

N.  Y.|  L.  £.  &  W.  R.  R. ...... 

Appal.  Club 

Appal.  Club 

U.  &B.  R.  R.  R. ............ 

N.  Y.,  L.  E.  &  W.  R.  R 

\J  m     Ot>    MJ»     XV*     m\  •••.    ....    a....... 

N.  Y.,  L.  E.  &  W.  R.  R 

R.  Olf  S.  L.  R.  R...... ....  ...a 

Appal.  Club 

ri.  Y.y  Iv.  <&  o.  R.  R. ......••• 

i^  .      0&    X/ .     AA».      JRr   •.•»     ......    ...... 

N.  Y..  L.  E.  &  W.  R.R 

Appal.  Club 


Elevation. 


419 

360 

1,087 

247 

415 

67 

406 

423 

1,115 

1,274 

2d3 

280 

301 

418 

316 

304 

870 

1,054 

2,206 

3,050 

991 

^,025 

3,150 

819 

71? 

822 

2,825 

2,789 

540 

960 

945 

304 

1,660 

470 

43S 

669 

1,545 

3,828 

1, 422 

474 

2,545 

2,415 

1,515 

940 

3,875 

988 

7 

661 

756 

1,260 

1,041 

1,350 

2,5.34 

2,075 

485 

1,390 

796 

6 

1,673 

1,512 

1,889 

1,679 

•   406 

3,086 
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CBOUi.ft. 


station. 


Pine  Plains 

Pine  Valley 

Pinnacle  Hill,  Geodetic  Station 

Pisco,  Lake 

Pisgah  (Catskills) 

Pittefield  Summit 

Plaaterkill  Mountain  (Cat-skills) 

Placid  Lake 

Do 

Piatt  Creek  Church  (Catskills) -. . . 

Plattobursh 

Pleasant  Lake  ( Adirondacks) 

Do do 

Pleasant  Mountain 

Pleasant  Valley 

Point  of  Rocks  (Catskills) 

Poland 

Poolville 

Portage 

Port  Bryan 

Port  Crane 

Port  Jervis 

Port  Leyden 

Portville 

Post  Creek  P.  O 

PoufflikeepBie 

Do!!I*!-I'Iir-I'"IJ*!*JJ!!IJ*IJi"** 

Prattsville  Hotel  (Catskills) 

Preble 

Preston  Hollow  (Catskills) 

Prospect  

Do..  (Center  Peak) 

Prospect,  Geodetic  Station 

Prospects 

Protection 

Puflfer  Pond  (Adirondacks) 

Pulaski 

Eafinesque  Mountain  (Adirondacks) 

Raft  Hill 

Ragged  Mountain 

Do by  level  (Adirondacks).. 

Ramapo 

Randolph 

Rathbonville 

Raven  Hill 

Reaman,  Geodetic  Station 

RedfallsP.O.  (Catskills) 

Redfield,  Mount 

Red  House 

Remsou 

Redwood 

Richford 

Rich  Lake 

Richland  Junction 

Richmond 

Richmond  Cone  (Catskills) 

Richmondville 

RichvUle 

Rift  Hill 

Riga  Mountain 

Ripley 

Ripley  crossing 


Authority. 


Elevfttion. 


P.|  H.  A  B.  R.R. .... 
ri*  v/*  xC*  !£.•.«•••..•• 
U.  S.  Lake  Survey . . . 

Toner 

Appal.  Club 

N.  X.,  K.  &>  S*  K. R  .1 

Appal.  Club 

State  Survey  of  N.  Y 
Adirondack  Survey  .. 

Appal.  Club , 

Chat.  R.R 

Toner 

Adirondack  Survey . 

U.  &  D.  R.R 

P.,  H.  &>  B.  R.  R  .... 

Appal.  Club 

A.  &G.  W.  R.R 

U.  y  C  A  S.  B.  R.  R  .  < 
N.  Y.,  L.  E.  &  W.  R.  R 
N.  Y.  C.  &  H.  R.  R.  R 

«1L.  uc/  o*  jV*  Mm .  •••*  ••... 

N.  Y.,  L.  E.  ik  W.  R.  R 

U.&B.R.R 

B.,  N.  Y.  &P.  R.R  .. 
S.|  G.  &>  C>  R.  R  . .... 

U.,  8.  C.  &G.  S 

P.,  H.  &  B.  R.  R  .. .. 
N.  Y.  C.  &H.  R.  R.R 

Appal.  Club 

S.  &>  B.  R.  R. .... .... 

Appal.  Club 

B.,  C.  4&  P.  R.  R  .... 

Appal.  Club 

N.  Y.  State  Survey  .. 
U.  4&B.  R.  R.R.'.-.. 
B.,  N.Y.  &P.  R.  R.. 
Adirondack  Survey.. 
R.,  W.  &  Og.  R.  R  .. 

U.  S.C.&G.  S 

Adirondack  Survey.. 
Adirondack  Survey.. 
Adirondack  Survev. . 
N.  Y.,  L.  E.  &  W.R. 

A.  AG.  W.  R.R 

N.  Y.,  L.  E.  &W.  R. 
Adirondack  Survey  .. 
N.Y.  State  Survey... 
N.  Y.,  L.  E.  &W.R.R 

Appal.  Club 

Adirondack  Sdrvey  . . 

A.  &G.  W.  R.  R 

U.  A  B.  R.  R.  R. .... 

U.  &B.  R.R.R 

S.  C  R. R  ........... 

Geol.  Survey  of  N.  Y. 
R.,  W.  &0.  R.R.... 

R.,  W.  ^itO.  R.R  .... 

Appal.  Club 

A.  &,  S.  R.  R  ........ 

N.  Y.C.  &H.  R.R.R 
Adirondack  Survey  . . 
P. ,  H.  &,  B.  R.  R  ..... 

L.  S.  &  M.  S.  R.  R  . .. 
L.  S.  &  M.  S.  R.  R  . .. 


FeeL 

470 

865 

7S2 

1,648 

2,90& 

1,568 

3,280 

1,991 

1,950 

1,688 

119 

1,706 

1,579 

609 

199 

2,17^ 

1,1369 

1,099 

1,314 

406 

1,041 

442 

900 

1,442 

1,187 

42 

179 

139 

1,164 

1,183 

870 

1,221 

2,591 

1,380 

1,010 

1,383 

2,193 

377 

1,186 

2,105 

4,163 

4,127 

310 

1,318 

1,015 

1,982 

79» 

625 

1,270 

4,668 

1,353 

1,185 

366 

1,097 

1,547 

623 

524 

3,202 

1,178 


2,141 
779 
750 
736 
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Station. 


[illy  G«odetio  Station 

e 

)r 


.at  Norton  Station. 

.at  Ridge  Road 

.Signal  Station.... 
.Forest  Honse 


odetic  Station 


le.. 
ioh 


I. 

ake 

Op 


)  (Adirondaoks) 
(CatslnllB) 


antain  (Gatskills) 


>h,  Geodetic  Station.. 

[onntain 

tmsville 

ca 

. .  Erie  R.  R.  Junction 

7 

i^ake 

It 


Lake  (Adirondaoks) 


1 

ke 

reek|  Geodetic  Station 

li  Moontain 


Lake  (lower) 

Lake  (upper) 

.,  station  D.&H.G.R.R 

B.,  H.S.^  W.R.R 


Ay 
is  . 


e 


6  (east  peak.  CatskiUs) 
.  .(west  peak,  Gatskills) 

'Lake 

',  Geodetic'  Station 


'cods,  No.  1  ( Adirondaoks) 

No.  2  ( Adirondaoks) 

lie 

..Geodetic  Station 

[onntain 


Authority. 


N.  T.  State  Survey 

Adiroudack  Survey 

N.  X .  C  &  11.  R. R. R  .... .... 

R.  OL  xj.  O.  R.  R. ...... ...... 

R.  &,  L.  O.  R.  R. .... .... .... 

U.  S.  Signal  Office 

R.&L.  O.  R.  R 

N.  Y.,  L.E.  &W.R.R 

N.  I .  C  OL  H.  R.  R. R.... .... 

N.  Y.  State  Survey 

G.,  L  &S.  R,R 

\J  •      Ob'     XJ  •    X»«      JCl*  m  m  •  m    «•«•    **••     •••■ 

W.  V.  R.R 

Appal.  Club 

\j .  Qb>  13.   X».  On  Mil  ......  ....  .... 

mJ»  y  ^L.  y    V  .  C&     A  .  X««  Xa  .  ......  .. 

Adirondack  Survey 

Appal.  Club .' 

U .  C&  XJ»  x».  x« ......  ......  .... 

N.  Y.  y  L.  £.  &f  W^«  R.  R ..... . 

Appal.  Club 

P.  H.  &0  B.  R.  R  ...... ....... 

N.  Y.  State  Survey 

Adirondack  Snrvev 

N.  Y.  C.  &H.  R.  li.R 

N.  Y.,  L.  E.  &W.  R.  R 

R.  &  S.  L.  R.  R... ........... 

N.  Y.,  L.  E.  &  W.  R.  R 

Geol.  Survey  of  N.  Y 

P.  H.  ^B.  R.  R 

O.  &S.R.  R 

Adirondack  Survey 

Guvot 

Geol.  Survey  of  N.  Y 

R.,W.  &0.  R.R 

Toner 

U.  S.  Lake  Survey 

X».  J      W  .     Oil    \Jm    Xw.   Xlr    ......  ..  .... 

Adirondack  Survey 

N.  Y.,  L.  E.  &W.  R.R 

Chat.  R.  R    

Geol.  Survey  of  N.  Y 

Geol.  Survey  of  N.  Y 

City  Engineer 

City  Engineer 

R.  &0  S.  R.  R  ............ .... 

G.,  L  &S.  R.R 

N.  Y.|  L.  £.  d&  W.  R.  R  ...... 

N.  Y.  C.  Qi>  H.  R.  R«  R  ....... 

w&*  C&  O.  X».  Xw .  ......  ....  .**•*. 

Boat.  ^  Albany  R.R 

A.  QC  S.  R.  R..«... 

Appal.  Club 

Appal.  Club 

Toner  

N.  Y.  State  Survey 

N.  Y.,  L.  E.  &  W.  R,  R  . 
S.  C  R.  R  .... .... ...... 

Adirondack  Survey 

Adirondack  Survey 

N.  Y.,  L.  E.  &  W.  R.  R  . 

U.  S.  Lake  Survey 

R.i  W.  &0  O.  R.  R...... . 

Geol.  Survey  of  N.  Y  .. . 


!•••*•         «     •     4 


Elevation. 


Feci. 

1,968 

815 

508 

448 

428 

587 

428 

787 

445 

506 

7l9 

6 

187 

2,743 

326 

1,262 

1,866 

8,500 

1,501 

541 

3,626 

227 

411 

4,.'>36 

319 

1,384 

1,397 

312 

1,756 

249 

400 

1.686 

1,731 

1,722 

313 

1,793 

486 

559 

4,644 

1,065 

1,488 

1,557 

1,606 

265 

265 

304 

407 

1,053 

246 

1,272 

208 

610 

3,583 

3.650 

1,200 

1,582 

1,460 

730 

8,055 

3,132 

558 

796 

329 

3,200 


(341) 
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Station. 

Anthoril?. 

Eleratioa. 

Feet. 

GmI.  Barrev  of  N.  T 

a,  I.  &.B.  R.  E 

Sb'akeri         ..                

K,  Y.,  L.  E.  &  W.  B.  E 

U.AD.E.B 

574 

W.  V.E.R 

C.C.  &DeE.  H.  E 

U.,  D.  AC.  E.  E 

L.8.&M.8.E.E 

N.  Y.,  L.  E.  A.W.  E,  E 

B.C.  &P.  R.E 

1.38S 

Do 

760 
1,56a 

U.&D.R.K 

U.&.B.  R.E.K 

A,&S.R.E 

L.S.&M.8.E.E 

1,963 

S.6CM 
1.330 

N.  Y.  C.  &H.E.E.B 

3.002 
932 

SUidmore 

D.,  A.  V.&P.  E.E 

1,317 

*,a05 

A,&S.E.B 

N.  Y.,  L.  E.  &W.  E.E 

N.  T..  L.  E.  &  W.  E.  E 

Geo).  Surveyor  K.T 

eiontsbnrgh 

350 
799 

N.Y,L.E.&W.E.E 

.4M8 

3.eo4 

U.I.&E,R.E 

8*ao»...::::::;:::::;:::::::::::;:::;:;:: 

Sonye*  

Sorrell  Hill,  Geodetio  Station 

SontliATon 

Do 

E.,W.&O.B.E 

N.Y.,L.E.&W.E.E 

N.  Y.  8t*t«  Sorvey 

N.Y.L.E.iW.fi.E 

N.Y.L.E,AW.B.E 

339 
G9S 
641 

630 
725 

1,151 

415 

South  Do«r 

N.Y.&H.B.E 

Sooth  LiToaU 

N.Y.,L.E.&W.B.B 

N.  Y,  L.  E.  &  W.  a.  E 

491 
1,167 
4,93tJ 
1,917 

145 

Do near      Monniain      House 

(CatsklllB) 

Bontb  Wales 

Booth  YonkoM 

Appal,  Club 

B..N.Y.AP.E.E 

N.  Y.  C.  &.N.  B.  B ■ 
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station. 


'•••«•»••  ••••1 


I  *  •  •  •  •  «  « I 


Speonlfttor  Moimtain 

Do 

Spencer 

Do 

Spenoeiport 

Spraken 

Spring  Brook 

Spring  Valley 

Spring  Water 

Spmoetop  (Catskill) 

Stafford 

Do 

Stamford 

Stanfordville 

Stanley,  Junction  with  0.d&S.R.R 

<Starkey 

Starr  Hill«  Geodetic  Station 

State  Line,  N«  T.  A  Maes ................. 

State  Line  Junction,  with  extension  of 

TionR.B 

Stateliine,  Maes.  andK.T 

Steambnrgh 

Sterlingyule 

Stiles 

Stissing 

Do .  Junction 

Stittville 

Stockport 

Stony  Creek 

Stony  Hollow 

Stony  Mountain,  east  end  (Catskills) 

Stony  Point,  Geodetic  Station 

Stony  Ponds 

Strattons 

Strykersville  (Catskills} 

Sturgeon  Point,  G^eodetic  Station 

Stuyveeaut 

Sunems 

Summerdale 

Summit 

Summit  Hill 

Sunset  Rock  (Catskills) 

Suspension  Bridge 

Sutton  Gap,  road  (Catskills) 

Sutton  Hill(CatskUls) 

Swains 

Swartwood 

Syracuse 

Table  Mountain  (Catskills) 

Tahawas  (Maroy; 

TaUman 

Tanners 

Tanner  Geodetic  Station 

Tannersville  Hotel  (Catskills) 

Tarry  to  wn  Heights 

Tassel,  Geodetic  Station 

Tauehannock 

Tay&r's  Mountain 

Tear  of  the  Clouds,  Lake 

Teller,  Geodetic  Station 

Thresa 

Thresa  Junction 

Thirteenth  Pond  (Adirondacks) 

Thunnan  


Authority. 


Elevation. 


Adirondack  Survey 

Adirondack  Survey 

U.,L&E.E.E 

ur. ,  1.  &>  S.  E.  E. ......  ••.••< 

li.  X.  C.  vb  H.  E.  E.  E  ....... 

N.Y.C.tfcH.E.E,R 

B.,N.Y.&P.E.B 

N.  X . ,  L.  £.  &,  W^.  E.  E  ...... 

N.Y.,L.E.W.E.E 

Appal.  Club 

N.Y.C.&H.E.E,R 

N.Y.,L.E.&W.E,E 

U.  &  D.  R.  E. ...... ........ 

P. ,  H.  &>  B.  E.  E..........i. 

N.C.R.E 

N.C.E.E 

N.  Y.  State  Survey 

P. , H. &  B. E. E. ........... 


N.C.E.E 

Bost.  &  Albany  E.  E 

A.&G.W.B.E 

U.  ac>  B.  R.  fi.  E  .... ...... 

O.&S  R.R 

P. ,  M.  &  B.  R.  R.... ...... 

U . ,  D.  OL C. R.  R.. ...... .. 

U.&B.R.E 

N.Y.,L.E.tfc  W.E.E... 
Adir.E.E 

VJ •  CIl'  JL/*  JAa  XV «•**•••  ••••*< 

Appal.  Club :. 

U.S.  Lake  Survey 

Geol.  Survey  of  K.  Y 

G.  1. &  S. E. E  ...  ......  . 

Appal.  Club 

U.  S.  Lake  Survey 

U.S.C.&G.S 

N.Y.,L.E.&W.E.B... 

B.,C.tfcP.E.E 

N.Y.,L.E.&W.R.E.-. 

N.Y.,K.&  S.E.E 

Appal.  Club 

N.  Y.  C.  &>  H.  E.  R.  R  . .  • . . 

Appal.  Club 

Appal.  Club 

N.Y.,L.E.&W.R.R... 
U.,  1.  oCr  £•  R.  R. .......... 

N.Y.C.&H.R.R,R.... 

Appal.  Club 

Adirondack  Survey 

N.Y.,L.E.&W.R.R... 
P. ,  H.  &  B.  R.  R...... .... 

N.  Y.  State  Survey 

Appal.  Club 

N.  Y.  C.  cc  N.  R.  R  ........ 

N.  Y.  State  Survey 

G.  1 1.  <&  S.  R.  R... ........ 

Geol.  Survey  of  N.  Y 

Geol.  Survey  of  N.  Y  - . . . . 

N.Y.StAte  Survey , 

U.&B.R.R.R 

U.  &  B.  R.  R.  R  ....  ..•••. 

Adirondack  Survey 

Adir.R.R.. 


3,041 

3,005 
996 

1,006 
530 
301 
757 
450 

1,370 

3,567 
894 
910 

1,771 
323 
904 
810 

1,793 
784 

909 

914 

1,404 

580 

373 

388 

437 

560 

896 

569 

419 

3,844 

276 

1,536 

654 

1,215 

611 

20 

298 

1,629 

1,373 

1,613 

2,115 

580 

2,235 

2,573 

1,313 

1,059 

403 

3,865 

5,403 

480 

694 


1,926 
387 

1,948 
411 

4,500 

4.327 
407 
341 
405 

1,652 
5b5 
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IBULL.  9b 


Station. 


Tilly  FoBter 

Tioc^ 

Tip  Top  Sommit 

TivoU 

Tonawanda 

Do Geodetio  Station 

Tower  Mountain  (CatskillB) 

Towners 

Traver  Geodetic  Station 

Treeville 

Trenton  Falls 

Tribes  Hill 

Troy 

Do 

Trumansborg 

Tmxton 

Tally,Lake 

Tnpper'sLake 

Tork's  ffiii, Geodetio  StationV.!r.''.l ! 

Turners ^ 

Unadilla 

Undercliflf  (Catskills) 

Union 

Union  Springs 

Upper  Preston  Pond  ( Adirondaoks) . . . 

Upper  Saranao  Lake 

Utioa 

Do 

Do 

Utsyantha  Mt.  (Catekills) 

Vails  Gate 

Do Junction 

Valley 

Van  Courtland 

Vandalia 

Van  Denburgh,  Geodetio  Station 

Vanetterville 

Vanderzee,  Geodetic  Station 

Van  Etten 

Van  HoBsen 

Van  Wagner's : 

Van  Wie.  Geodetic  Station 

Vedder,  Geodetic  Station 

Verbank 

Do. .Village 

Vermont 

Verona 

Verplanck 

Victory,  Geodetic  Station 

Do 

Vienna,  Geodetic  Station 

Vlaie,  or  Fly  Mountain  (Catskills) 

Walden 

Wallace 

Wallface  Mountain 

Do top  ( Adirondacks) 

Wallkill  Valley  Junction 

Walton 

Walworth,  Geodetic  Station 

Warner  Pass 

Warner's 


Authority. 


N.  JL*  C  &>  N.  Iv*  S. ......  ■••. 

N.  Y.,  L.  E.  &  W.  R.  K 

N.  Y.,  L.  E.  &  W.  B.  R 

U.  S.  C.  tfcG.  S 

xSm    I.  C  &  H.  A.  A*  S....... 

U.  S.  Lake  Survey 

Appal.  Club 

N.  Y.  &  H.  S.  K......  ....•• 

N.  Y.,  L.  E.  &  W.  K.  K 

N.  Y.  State  Survey 

U.,  1.  &t  £•  R*  A...... ...... 

U.  &>  S«  R.  R.  R. ......••••• 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.  C.  &>  H.  R.  R.  R...... 

N.  Y.  C.  oc  H.  R.  R.  R ..•••• 

R.1&S.  R.  K .•.. 

G.,  I.  &S.  R.R 

C.,C.&DeR.R.R 

Toner  

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

U.  S.  Lake  Survey 

N.  Y.,L.  E.  &  W.  R,  R 

A.  4&  S.  R.  R.... .... ...... .. 

Appal.  Club 

N.  Y.,  L.  E.  &  W.  R.  R 

G.,L&S.R.R 

Adirondack  Survey 


Elevation. 


N.Y.C.&H.  R.R.R 

U. , C.  &  B*  R*  Iv.... ......... 

Erie  Canal 

Appal.  Club 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

N.Y.C.  &N.R.  R 

N.  Y. ,  L.  E.  &;  W.  R.  R.... ... 

N.  Y.  State  Survey 

\Ji . ,  -^v  OC'   O*  XV •  XV  ......  ....  ... 

G. ,  I.  <&  S.  R.  R  ....  .....•»•. 

U«9  1.  &>  -Ci.  xC.  xC.. .........•.< 

Boston  &  Albany  R.  R 

P.,H.&B.R.R 

N.  Y.  State  Survey 

N.  Y.  State  Survey 

U.,D.&C.R.R 

U.,D.&C.R.R 

D.,  A.  V.  tfc  P.  R.  R 

N.  Y.  C*  <&  H.  R«  R.  R  ....  ••«. 

U.S.C.&G.S 

U.  S.  Lake  Survey 

N.  Y.  State  Survey 

N.  Y.  State  Survey 

Appal.  Club 

W.  V.  R.  R 

N.  Y.,L.E.  &W.  R.R 

Adirondack  Survey 

Adirondack  Survey 

U.&D.R.R 

N.  Y.  &.  O.  R.  R 

U.  S.  Lake  Survey 

N.  Y.,  K.  &.S.  R.  R 

N.  Y.y  C.  cc  H.  R.  R.  R..*. .... 


Feet. 
401 
905 

1,783 

9 

580 

628 

2,931 
432 
742 
236 

1,03C 
840 
872 
305 
16 
30 
878 

1,135 

1,200 

1,554 

1,504 
931 
556 

1,022 

2,200 
840 
394 

2,170 

1,567 
410 
446 
428 

3,203 

283 

280 

300 

20 

1,415 
264 

1,010 
158 

1,012 

243 

242 

28 

1,051 
553 
522 

1,295 

467 

34 

576 

Rita 

568 
3,531 

351 
1,235 
3,89:t 
3,867 

188 
1,239 

656 
1,963 

427 
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Station. 


'^Vanaw 

Do 

"Warwick 

^ashingtonviile 

^aterboro 

"Waterport 

^atertown - 

Do Jnnotion 

"Waterville 

l^atkins 

Do 

Watts' Flats 

"Waverly 

IVayland 

IVay land  Smnmit 

Wemter's 

Weedsport 

Weedsport  Depot 

Do....cro66iDg  N.  T.  C.  &,  H.  R.  R.  R. 
(grade) 

Do oroesing  S.  C.  R.  R.  (grade) 

Do crossing  Erie  Canal  (grade) 

Wellsbridge 

Wellsbargh 

West  Albany 

WestDanby 

West  Dnrbam  (Catskills) 

West  Fayette 

Westfield 

Do  ..Geodetic  Station 

West  Hurley 

West  Jewett  Mountain  (Catskills) 

West  Junction 

Westkill  YiUage  (Catskills) 

Westmoreland 

West  Rush 

West  Saugerties  (quarry  bank) 

West  Somers ^ 

Wheatland 

Wbiteface  Mountain 

Do 

White  Church 

WhitehaU 

White  House 

White  Plains 

Whitenort 

Whftesboro 

Windsor 

WiUett's  Point 

Willett,  Geodetic  Station 

Williams,  (Geodetic  Station 

WiUiamston.... 

Willow  Brook 

WOeysville 

Wilmington  Village  ( Adirondacks) 

Wilson 

Windham  Centre  Hotel  (Catskills) 

Windham  High  Peak  (Catskills) 

WolGOti 

Wolfe,  Geodetic  Station 

tT ^90VLU«urv  ••••••«••••  •«••  ••••  •«••  ••*•  »«••  • 

WoodhullLake 

Woodstock 

Woodstock  Hotel  (Catskills) 


Authority. 


R.  &,  S*  L.  R«  R  ...... .... 

N.y.,L.E&W.R.R.... 

W.  V  •  B.  R  .............. 

N.Y.,L.E.  &W.R.R  ... 

A.  &G.  W.R.R 

R*  Yf%  QL  O*  R*  R  ......... 

U*  w>  r>.  R*  R*  R......  ..•• 

R«  W.  OL  O.  R*  R  ...... ... 

U*  C.  QL S. R.  R  .......... 

ri .  C«  R>  R.. ...... ....... 

o«  G*  OL  \j%  R*  R...... .... 

A.&G.W.R.R 

N.  Y.,L.E.  &W.  R.R  .... 
N.Y.,L.E.  &W.R.R..- 
N.  Y..L.E.  &W.R.  R.... 
N.Y.,L.E.  &W.R.B... 
N.  Y.  C.  &  H.  R«  R.  R  .... 

O*  \J  m   XV*    XV  ....    ............ 


o*  0*  R*  R  .................. 

D •  Kj •  Dtm  XV  ......  ......  •....< 

S*  C*  R.  R   ................. 

A.*  OE>  O.  XV*  XV ....  ....  ....  .... 

N.Y.,L.E.&W.R.R 

N.  Y. C.  Qc H. R. R. R  ........ 

G* ,1.  w 8.  R.  R  ...... ....... 

Appal.  Club 

G., I.  &S.  R.  R  ...... ....... 

L.S.&M.S*R.R , 

U*  8.  Lake  Survey 

U.&D.R.R 

Appal*  Club 

N.  Y*,L.E.  &W.R.R 

Appal.  Club 

J^.  Ou  \j •  XV.  XV ......  ....  .....fl 

r^.  Y. C  oc  H. R. R. R  ........ 

Appal.  Club 

iN •  X *  v/ .  OL  si •  xC.  XV ..••■*  ..... 

R.N.&P.R.R 

Geol.  Survey  of  N.  Y 

Adirondack  Survey 

U.,I.&E.R.R 

R.  &  8.  R.  R  ...... ...... .... 

N.  Y.,  L.  E.  &  W.  R.  R , 

N.  Y.  oL  H.  R. R  .... .... ...., 

wT  .    T  •  XV*  XV  ....  ....  ....  ...... 

N.  Y.  C  &t  H.  R.  R. R  .... .... 

A.*  Oi.  Kit  xv* xv  ...... ......  ...< 

G. ,  1.  &  S*  R.  R  ......  ...... 

N*  Y*  State  Survey 

N*  Y.  State  Survey 

R.,W.&O.R,R 

XT  •  y   Xl  •   Ob>    MJ»  M\m  M\  ....    ......   .. 

U. ,  X.  OL  £j»  R*  R  ......  ...... 

Adirondack  Survey 

R. )  W.  &,  O.  R. R  ...... ...... 

Appal.  Club 

Appal.  Club 

K.  y  W^.  Qc  O.  R.  R  ......... .. 

U.  S.  Lake  Survey 

IS .  Y. ,  L.  £.  Qc  Yf.  R.  R  ...... 

Toner -., 

C.,C.&DeR.R.R 

Appal.  Club 


Eleyation. 


Feet. 

1,U0 

1.396 

502 

310 

1,276 

349 

455 

403 

1,338 

453 

1,020 

1,456 

836 

1.387 

1,415 

1,348 

404 

429 

404 
425 
406 

1,049 
831 
196 
872 

1,884 
609 
697 

1,479 
534 

3,025 
920 

1,538 
528 
562 
660 
517 
590 

4,900 

4,955 
968 
115 

1,530 
202 
189 
415 
942 
405 
894 

1,163 
604 
351 
940 

1,022 
300 

1.510 

3,534 
360 
308 
442 

2,019 

1,295 
594 
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[BULX.& 


Station. 


Worcester 

Wyckoff'8 

Wyoming 

Yellow  Fine,  Qeodetic  Station 

York  Centre 

Yorkshire 

Yorktown 

Yost's 

Yule.  Qeodetic  Station 


Authority. 


A.  A  B.  S.  B  ...•  ...• 
o.  C S.  B......  .•••. 

R«  w>  S*  L.  R.  R  .  •  >  • . 
N.Y.  State  Survey.. 
R.  M«  A  P.  R.  R  -  >  •  •  • 
B.,N.Y.&P.R  R... 
N.Y.C.&N.R.R..- 
N.Y.C.^bH.R.R.R 
N.  Y.  State  Surrey  .. 


Elevation. 


Feet. 

1,310 
726 
96S 
460 
780 

l,45d 
439 
300 

l.e83 


(346) 
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Station. 


Alexander.  Mount... 
Amos  Plott's  Balaam. 
Andenon 


Aigyle 

Back  Creek 

Baker's  Knob 

Bald  Mountain 

Baldwin  I>epot 

Balsam  Cone 

Bear  Wallow  Mountain 

Belton 

Benn 

Big  Craggy  Mountain 

Do do 

Black  Brother 

Black  Rock 

Blackstook  Knob 

Do 

Bladenborongh 

Bowlen's  Pynunid , 

Bzistoi 

Browns 

Brown's  Summit .» 

Brother  Plott 

Brown  Marsh  Depot 

Buckley,  Mount 

Bull's  Head 

Cameron 

Cape  Hatteras,  Signal  Station 

Cape  Lookout,  Signal  Station. 

CarletonKnob 

Caroline  City 

Cary 

Catawba 

Cal^tailPeak -.... 

Cedar  Fork 

Charlotte 

•Do 

Do.. Signal  Station 

Chimney  Peak 

Chimney  Top  Mountain 

Chowder 

Clayton 

Clingman's  Mountain 

Cold  Mountain 

Do 

Cold  Sprine  Mountain 

Conelly's  Gap 

Coxcomb 

Craggy  Pinnacle 

DalK 

Deer  Mountain , 

Dover  Swamp 

Durham 

Easley 

East  Drowning  Creek  Mountain. . . 
Fodderstack  or  Terrapin  Mountain, 


Authority. 


Guyot 

Guyot 

U.8.C.&G.S 

R.  oL*  A  A.  Li.  R*  R  .  • .  • . . 

Car.C.R.R 

N.  Carolina  R.  R 

U.S.C.&G.S 

Guyot 

v^ar.  v/.  xC.  !£••••••  >•••■• 

Guyot 

U.S.C.&  G.8 

A.^bF.B.y.R.R 

U.S.C.&G.S 

Guyot 

U.S.C.^bG.8 

Guyot 

Guyot 

ur8.C.&G.S 

Guyot 

Car.C.R.R 

Guyot 

AM.  &  O. R*R......  •• 

A.  €E>  \im  Oi»  A ■>■•••   ••>•• 

P. A. L.R. R......  ..... 

Guyot 

Car.C.R.R 

Guyot 

Guyot 

R.  AA.  AL.R.R...... 

U.  S.  Signal  Office 

U.S.  Signal  Office 

U.S.C.&G.S 

A»  OL  £%»  \jm  xC.  xC......  •••< 

R.&AALi.  R.R ...... 

W*  Dim  \/»  X*.  JV.  •••.•....•. 

Guyot 

N.  Carolina  R.  R 

Charlotte,  C.  AA.R.R. 
Car.  G. R.  R...« .... .... 

U.  8.  Signal  Office 

Guyot 

U.S.C.AG.S 

U.S.  C.AG.S.--, 

N.Carolina  R.R .., 

Guyot 

U.8.C.&G.S 

Guyot 

Guyot 

1^ .  ^ •  v/ •  xC.  xC ....  •••••.  . 

Guyot 

Guyot 

C.  A  L.  N.  G.  R.  R.... .. 

Guyot 

A.  A  Is*  C.  R.  R.... .... . 

N.  Carolina  R.R 

A.  A  F.  B.   V.  R.R...... 

U.  lb.  O.  &>»  G.  S. ......< 

U.  S.  C.AG.  S 


Elevation. 


Feet. 

6,447 

6,278 

1,547 

508 

175 

504 

1,812 

5.550 

105 

6,671 

4,245 

876 

2,908 

6,090 

6,068 

.  6, 619 

5,815 

6,378 

6,380 

110 

6,348 

1.689 

355 

803 

6,246 

100 

6,599 

5,935 

309 

8 

15 

2,284 

10 

501 

1,294 

6,611 

418 

747 

725 

838 

6,234 

4,573 

1,606 

347 

6.707 

4,627 

6,063 

5,915 

1,269 

5,426 

5,945 

944 

6,233 

66 

400 

1,043 

2,126 

4,510 
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[BULL.  6* 


Station. 


Authority. 


Elevation. 


Fort  Macon,  Signal  Station. 

Franklintown 

Friendship 

Garibaldi 

Gaston 

Gastonia 

Gibbs,  Monnt 

Goldsboro ' 

Graham 

Grandfather 

Graybeard 

Great  Hogback 

Greensboro 

Do 

Hairy  Bear 

Hallback 

Hairs  Store 

Hamlet 

Hardy,  Mount 

Hatteras,  Signal  Station . . . 

Haw  River 

Henderson 

Hibriten,  Monnt 

Hickory 

High  Pinnacle 

High  Point 

Hit^h  Shoals  Station 

Hillsborough 

Hofihian 

Huckleberry  Knob 

Hndsonville 

Jamestown 

Jnnaleska,  Mount 

Kermisville 

Keyser 

King 

King's  Mountain 

Kinston 

Kittrell 

Kitty  hawk,  Signid  Station. 

Knights 

Laurel  Ridge 

Laurinburgh  ....• 

Lenoir 

Lexington 

Lickstone  Mountain 

Lincolnton  C.  H 

Lincolnton 

Little  Bald  Mountain 

Little  Pisgah 

Little  River 

Littleton 

Lone  Bakam 

Long  Ridge 

Lovelady 

Lomberton  C.  H 

McLaarins 

Macon 

Manly 

Marion 

Marlville 

Marshall 

Mebanks  


U.  S.  Signal  Office 

R.  &G.  R.  R 

N.  W.  N.  C.  R.  R 

A.  &>  R.  A.  L.  R.  R...... 

R.  &G.  R.  R 

A.  a&  R.  A.  L.  R.  R. . . . . . 

Guyot 

N.  Carolina  R.R 

N.  Carolina  R.R 

Gnyot 

Guyot 

U.  S.  C.  &G.  S 

Guyot 

R.  &D.  R.  R 

N.  Carolina  R.  R 

Guyot , 

Guyot 

W.N.  C.  R.  R 

R.  &  A,  R.  R.... 

U.  8.  C.  &  G.  S 

U.  8.  Signal  Office 

N.  Carolina  R.R 

R.  &,  G.  R.  R...... ...... 

U.S.C.&G.  8 

C.  &L.  N.  G.  R.  R 

Guyot 

N.  Carolina  R.  R 

Oar.  v> •  xC.  K .... ....  •••. 

N.  Carolina  R.  R 

R.  &  A..  R.  R 

Guvot , 

C.  &L.  N.  G.  R.R 

N.  Carolina  R.  R 

Guyot , 

N.  W.  N.  C  R.R 

R.  &  A.  R.  R 

U.  S.  C.  <fcG.  S 

A.  &>  R.  A.  L.  R.  R. ..... 

A.  &N.  C.  R.  R 

R.  &G.  R.  R 

U.  S.  Signal  Office 

N.W.N.  C.R.R 

Car.  C.R.R 

C/ftF.  Ky,  JtC.  1\  ......  ......  . 

C.  &'  Ld.  N.  G.  R.  R  ....... 

N.  Carolina  R.  R 

Guyot 

U.8.C.&G.S 

Car.  C.R.R 

U.S.C.&G.S 

U.S.C.&G.S 

N.Carolina  R.  R 

R.&G.R.R : 

Guyot 

U.S.C.&G.S 

C.&L.N.G.R.R 

vy ar .  v/ .  xv.  XV ...... ......  .• 

v^ar.  \j,  fC. xC  a..... ....  ••• 

R.  & G.  R.  R  .....•• ...... 

R.&A.R.R 

W.N.  C.R.R 

Car.C.R.R 

W.N.C.R.R 

N.  Carolina  R.  R 


Feet, 

U 

417 

89S 

712 

152 

632 

6,591 

108 

67T 

5,897 

5,448 

4,780 

4,792 

831 

430 

6,681 

6,403 

1,154 

331 

6,102 

20 

523 

505 

8,265 

1,222 

5,690 

943 

1,001 

539 

335 

5,482 

1,321 

821 

6,223 

1,016 

286 

1,692 

952 

45 

417 

22 

942 

245 

230 

1,186 

776 

5,707 

944 

866 

5,217 

4,437 

86 

380 

5,898 

1,194 

1,259 


4 


371^1 


1, 
1, 


(348) 
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station. 


Men?  Oaks 

A.  iddleborgh 

Midway 

Mill  Brook 

Mitchell,  Mouut 

Mitchell's  High  Peak 

MoDcaro 

Monroe 

Morgouton 

Moore 

Morrisvillo 

Moss  Neck  Station . . . 

Negro  Moantoin 

Neose 

Neuse  River 

Newbem  Depot 

New  Hill 

Newton 

North  Buffalo 

Old  Bald  Mountain  . . 
Old  Field  Mountain  . 

Osgood 

Panther  Knob 

Pelham 

Perry  Knob 

Pickens  C.  H 

Pickens  Nose 

Pilot  Mountain 

Pineville 

Pinnacle  Mountain  . . 
Pisgah,  Mount 

Do 

Poore's  Knob 

PotatoeTop 

Princeton 

Raleiffh 

iK) 


Bed  Banks 

Reedy  Patch  Gap , 

Reidsville 

Rich  Fork 

Richland  Balsam  Mountain. 

Do.... -do 

Ridgeway 

Roan  Mountain 

Rockingham  Depot 

Rockingham  G.  H 

Rockstand  Knob 

Rocky  Face 

Rocky  Knobs,  S.  peak 

Rocky  Trail  Peak 

Rof»indale 

Roffin 

Saddleback  Mountain 

Salem  Depot 

Salisbury 

Sanford 

Shelby  C.  H 

Shoe  Heel 

Silver  Creek  Knob 

Smithville,  Signal  Station.. 

South  Buffiilo 

Si>nice  Ridgo  Top 

Standing  Indian 


Authority. 


Elavation. 


R.&A.R.R :.. 

R. <&  G. R. K..... 

K. <&  G.  R.  R 

R.  &  G.  K.  R.... .... ... 

Guyot 

U.S.C.&G.S 

R.&A.R.R 

Car.  C.R.R 

tV . N.  C  R.  R.... ....... 

U.S.C.&G.  S 

N.  Carolina  R.  R 

Car.  C.R.R 

U.S.C.&G.8 

R.&G.R.R 

N.  Carolina  R.  R 

A.&N.C.R.R 

R.&  A.R.R 

C.&L.N.G.R.R 

N.Carolina  R.  R 

Guyot 

Guyot 

R. &A.  R.  R 

Guyot 

F.  A.  L.  R.  R  .... .... .. 

Guyot 

A.  &F.  B.  V.  R.  R 

U.  S.  C.  &G.  8 

U.  S.C.  &G.  8 

Charlotte  C.  <&  A.  R.  R 

U.  8.  C.  &G.  8 

U.  8.C.  &G.  8 

Guyot 

U.  8.  C.  &G.  8 

Guyot 

N.  Carolina  R.  R 

R.  &  A.  R.  R 


Car.  C.R.  R.... 

Car.  C.  R.  R 

P.  A.  L.  R.R.... 
N.  Carolina  R.R 
U.  8.C.&G.8.. 

Guyot , 

R.<&  G. R.R..... 

Guyot , 

t^ar.  v/.  xC.  xC  .....< 


Guyot 

Guyot 

Guyot 

Gnyot 

Car.  C.  R.R 

P.  A.L.R.R 

U.8.C.&G.S.... 
N.W.N.C.R.M.. 
N.  Carolina  R.R.. 
R.  &>  A.  R.  R  .....  i 
v^ar.  V".  xC*  Jbw .... .  < 

Car.C.  R.R 

U.  8.C.  &G.8.... 
U.  8.  SigTial  Office. 
N.  Carolina  R.  R  . 

Gnyot 

U.S.C.&G.S  .... 


Feet, 

245 

4G1 

200 

304 

6,582 

6,688 

145 

586 

1,140 

572 

308 

159 

4,5JW 

270 

112 

12 

332 

1,070 

686 

5,786 

5,100 

246 

5,359 

742 

5,026 

1,093 

4,910 

2, 413 

575 

3,832 

5,713 

5,757 

2,680 

6,393 

160 

316 

303 

176 

2,242 

831 

619 

6,370 

6,425 

415 

6,306 

210 

274 

6,002 

6,031 

5,306 

6,488 

127 

710 

4,563 

884 

760 

320 

875 

194 

2,849 

34 

796 

6,076 

5,495 


BnU.  5—15 


(349) 
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[BULL.  5. 


Station. 


Standing  Indian 

Statesville 

Still  House  Gap 

Sugar  Loaf  Mountain 

Tyron  Mountain 

Do Northeast  summit 

Wake 

Warm  Springs 

Warrenton 

Weldon 

Western  Bald  Mountain 

WJiitehearts 

White  Rock  Ridge 

White  Side  Mountain 

Williamston 

Wilmington  Depot 

Do N.W.Station.. 

Do Signal  Station . 

Yeatcs'  Knob 

Yellow  Mountain 

YouLgville 


Authority. 


Guyot 

W.N.C.R.  R 

W.N.C.R.  R 

U.S.  C.  &G.S  .... 

U.S.C.&G.S 

U.8.C.&G.S 

II,  &.  G.  R.  R 

W.  N.  C.  R.R 

R.&G.R.R 

R.&G.R.R 

Guyot   

N.  W.  N.  C.R.  R  .. 

Guyot 

U.  8.C.&G.S 

A.  &  F.  B.  V.  R.  R 
Car.  C  R.  R..  ...•■• 


U.S.Sigual  Office. 

Guyot 

Guyot 

R. &  G*R*R ...•.• 


Elevation. 


5,840 

rrs 

1, 315 

3,978 

3,249 

3,090 

384 

1,325 

451 

72 

5,692 

976 

5,528 

4,931 

873 

10 

50 

52 

5,975 

5,106 

449 


(350) 


OHIO. 


Station. 


Authority. 


Elevation. 


Adams  Mill,  Look  27 

Do Look  28 

Do Look  29 

Adams  Mills 

Air-Line  Jnnotion 

Akron 

Aldlne 

AlexandeiTille 

Alliance 

Alton 

Amanda 

Ambleis 

Amelia 

Amherst 

Anderson 

Aodover 

Do.. Geodetic  Station 

Aosonia 

Antwerp • 

Arcadia 

Arcanum 

Arehbald 

Armstrong's  Mills 

Ashland 

Ashley 

Ashtabula 

Ashtabula 

Ashville 

Athens 

Do . .  B.  M.  on  top  of  pier  of  bridge  over 
M.  &,  C.  B.  B.  and  Hookhooking 

Biver 

Attica 

Aoiora • 

iostinburgh 

ostiniown 

roca 

^nsborg 

■rdstown 

iow 

'§» 

r**  If  ilia 

^9  AaaXAO    ••••••  ••••••  ■•••«•  •«••••  •••»*« 


on 

om 

via  Junction.. 

i*d 

Bridge 

my\ne 

erDam 


•  •  •  •  «  I 


fd 
a. 
t. 


te 

«italne. 
le 


y  wing- wall  of  2d  pier  west  end  B.  A, 
B.  bridge  over  Ohio  Biver 


0.  d[^£.  Canal 

O.  &£.  Capal 

O.&E.  Canal 

P.,C.&St.  L.B.B 
L.  8.  &  M.  8.  B.  B 
N.Y..Pa.&O.B,B 
\y* ri m  a*  JtC......  ... 

C.y  C.|  C.  &>  I.  B.  B  . 
P.,  Ft.  W.  &  C.  B.  B 
P.y  C.  oc  St.  L.  B.  B. 
O .  &  Zi .  B.  B......  •• 

B.  &8.  W.  B.  B...- 

Cin.  &P.  B.  B 

L.  8.  &M.  8.B.B  .. 
M.  oc  C.  B.  B...... . 

L.  S*  &  M*  8.  B.  B . . 
U.  8.  Lake  Survey . . 
C.| C.| C.  oc  I.  B.  B ... 
T.,  W.  &  W.  B.B... 
L.  £.  &t  L.  B.  B.... 

LB.  &W.  B  B.... 

L.  8.  <&  M.  8.  B.  B.. 
B.  &  S.  AV.  B.  B.... 

N.Y.,Pa.  &0.  B.B. 

Cy  Vy.|  C    &   X.    XV.    B*. 

Ash.  &  P.  B.  B 

L»  8.  &  M.  8.  B.  B  . 
Scioto  V.  B.  B 

auLm  OL  O.  B.  B...... . 


U.  8.  C.  &G.  8 

B.  &f  P.  C«  B.  B  .... 

A.  &G.  W.  B.  B  ... 

Ashtf  d^P.  B.  B 

N.  Y.,Pa.  &0.  B.  B 

A.&G.  W.  B.B.... 
B.y  P.  w>  C  B.  B..  • . 
Kj*  xi •  xC.  xC....  .■...« 

C,  Mt.  v.  &Del.  B.  B 
C,  T.  V.  &  W.  B.  B 
C,  T.V.  &  W.  B.  B. 

D,y  P.  OL  C.  B.  B. ... 

P.  C.  &  St.  L.  B.  B  . 

Cin.  <&P.  B.  B 

Xj.i  8.  A  Al.  o.  xC.  B  • 

B.  &f  S.  ^V.  B.  B. . . . 
L.|  £.  &,  L.  B.  B. . . . 
P.,  C.  &  St.  L.  B.  B. 
Cin.  &P.  B.B 

C.  T.,  V.  &  W.  B.  B 
C,  C,  C.  &  L  B.  B. 

Cin.  &P.  B.  B 

C.y  C.y  C.  oL  I.  B.  B  . 
L.  8.  w  M.  8.  B»  B. . 


U.S.C.&G.S 


FmL 
745 
735 
725 

731 
607 

1,230 
946 
725 

1,083 
928 
946 
670 
886 
695 
708 

1,096 

1,191 

1,006 
729 
806 

1,054 
730 
794 

1,079 
985 
6B8 
648 
716 
654 


687 
964 

1,104 
815 

1,012 
689 
999 
747 
848 

1,102 
965 
796 
783 
491 

1,076 
584 

1,270 
863 
808 
941 
860 
941 
655 

1,216 
755 

622 


(351) 
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ALTITUDES   IN  THE   UNITED   STATES. 


[BULL.  ft. 


Station. 


Belpre,  Hotel 

Berea 

Bessemer 

Bethel 

Big  Poland 

Big  Ran 

Big  Sand  Furnace 

Black  Creek 

Black  River 

Blanchester 

Blooindale 

Bloomfiold 

Blue  Ash 

Blnfiton 

Bolivar  (lock) 

Boston 

Botzums 

Bowlersville 

Braceville 

Brachmaus 

Branch  Hill , 

Bremen 

Bremen  Summit  (lock) 

Bricksville 

Bridgeport 

Brier  Hill 

Brinley's   

Bristolville 

Broadway 

Brookville 

Brownhelm 

Brown's 

Do 

Do 

Bruce  

Bruss 

Bryan 

Buohtel   

Buckskin 

Bucvrus 

Burbauk 

Burghill 

Butler 

Cadiz  Junction 

Caldwell 

Do  

Do  

Caledonia 

California  

Camden,  Goedetic  Station 

Camp  Dennison 

Canal  Dover 

Canal  Fulton 

Canfield 

Canton 

Captina  (mouth  of  Rocky  Fork) 

Carbon  Hill 

Cardington 

Carey  

Carlisle 

Carroll 

Carthage 

Catawba  

CeoU 


Authority. 


EleTatioD. 


•  •  •  • « • « « 


M.  oL  C»  R.  R...... ... 

L.  8*  &  M.  8*  R.  R. ... 

C.  &H.  v.  R.R 

B.&S.  W.  R.R 

J&*      Q&     Vy«      XC.     XC»»«*»*aaa 

Scioto  y.  R.  R 

M.&C.R.R 

C,  Mt.  v.  &  DeL  R.  R 
C,  T.  V.&W.  R.R.-. 
M«  &t  C  R.  R .....  ■ 

B.  &t  P.  \j»  R.  R.»«*«« ... 
Ash.  d:;P.R.R 

L.E.d:;L.R.R 

0.  &E.  Canal 

V.R.R 

V.  R.  R 

N.  Y.,  Pa.  &0.  R.  R.... 
N.  Y.,  Pa.  &0.  R.  R.... 

Cin.  &P.  R.R 

P..  C  oc>  St.  L.  R.  R . . . .  ■  • 

C.&M.y.R.R 

Miami  Canal 

V.R.R 

Cin.  oc  P.  R.  R  ••..  ...... 

A.&;P.R.R 

P.  C.  ^k  St.  L.  R.  R 

x».  OCf  Jl  •  X*.  Mt •  ......  ..... 

N.Y.,Pa.&O.R.R 

P.  C.  w  St.  Lim  R.  R .....  • 
L.  8.  d&  M.  S.  R.  R  •  •  •  • . . 

Cin.^kP.R.  R 

P.  C.  w  St.  L.  R.  R  ...... 

1.  B.  &W.  R.  R 

C.,T.  Va.&W.R.  R 

I.  B.  &t  Tt»  R.  R...... ... 

L.  8.  OD  M.  8.  R.  R  ...... 

C.  &>  H.  V.  R.  R...... ... 

M.  w  C.  R.  R  ....a. ..... 

P.,Ft.W.&C.R.R.... 

N.Y.,Pa.  &O.R,R 

A.  &G.W.  R.  R 

C.,T.  V.  &W.  R.  R 

P.  C.  OD  St.  L.  R.  R ..... . 

M.&P.R.R 

8.  V . R.  R  .............. 

B.  oL  8.  iV .  R.  R...... ... 

\jt  f  v/. )  O.  OL 1.  R.  R  ....  • . 

v>.  CE>  X  .  XV.  X* ......  ...... 

U.  8.  Lake  Survey 

P.  C.  &>■  St.  L.  R.  R.....« 

Cin.&P.R.  R 

C.,T.V.&W.R.R 

N.  Y.f  Pa.  &  O.  R.  R  ..•• . 

y  .  X«.    Mm  ......   .....••  ••  m  • 

B.  OL  8.  W.  R.  R......... 

C  &>  H.  V .  R.  R....  .«..• 

C.)  Cy  C.  w  L  R.  R  •••••• 

8.  D.  OL  O.  R.  R ...... .«.. 

C.  H.  & D.  R.  R....«« ... 
C.  <&  H.  V.  R.  R...*..  ..• 

C.,C.,C.&LR.R  

C,  C.}  C.  w  I.  R.  R  .■••«. 
T.W.&W.R.R 


FeeL 
630 
787 
.681 

1.256 
753 


712 
868 
611 
977 
756 
905 
850 
834 
907 


750 
966 
907 
713 
590 
831 
960 


660 


1,124 
927 

1.032 

1,033 
640 
683 

1,060 


989 

1,092 

765 

687 


930 

968 

1,044 


1,091 
736 
811 
845 


540 
891 
570 
884 
947 
1,160 
1,031 
778 


1,011 
818 


835 

551 

1,065 

723 


(362) 


.] 
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station. 


*edjtt'  Narrows 

Sedar  Point 

Jedarville 

*entrebargh  (crofls  O.  C.R.  R.) 

iontreton 

!eiitreyille.... 

'^lon  

munpion 

heiry  Grove 

heater,  Qeodetic  Station 

heater  Park  

hicago  Janotion 

hiUicothe 

Do Pedestal,  lamp-post,  north  side 

of  steps,  front  of  conrt-honse. 

^iippewa 

^horohHlU 

*incinnatiy  Old  depot -••• 

Do Plnm  street  depot 

Do Depot 

Do Depot 

Do Depot 

Do Depot 

•  Do Depot 

Do B.  M.  on  west  abntment  M.  & 

C.  B.  R.  bridge  over  Mill  Cr. . 

Do B.  M.  on  front  water-table  of 

conrt-house 

Do H.  W.  in  Ohio  River,  1858 

Do H.  W.  in  Ohio  River,  1847 

Do H.  W.  in  Ohio  River,  1832 

Do Signal  Station 

Do Upper  level  of  canal 

Do L.  W.,Ohio  River  (city  base).. 

[/ircleville 

Do.... Main  street  crossing 

Do . . . . C.  &  M.  V .  R.  R.... ..... ...... 

dlaridon,  Geodetic  Station 

Slarkesville 

31ark8 

dlaysville 

Clleveland 

Do  ..Union  Depot 

Do  ..Machine  shop 

Do  ..Euclid avenue 

Do  ..Newburgh 

Do.. Signal  Station 

Do  ..Lo(Dk 44, surface  of  water...: 

[HeTet 

CnintoQ 

CkraghPike 

Clyde 

Oobnrg 

Ck^ege  Comer 

OMiM 

Mmnbia 

Do 

Dolnmbiana 

MnmbiiB,  Union  Depot 

Do. ...Signal  Station 

Dolombiis  Grove *. 

Dondit : 

OooeeviUe 

Ckmneaat 


Authority. 


•  *  •  •  •  I 


M.  &  P.  R.  R . . . . 

Cin.&P.R.R 

P.  C.  &  St.  Lt,  R.  R . . . . 
C.,Mt.V.  &Del.R.R 

B.  &0.  R.  R 

Cin.&P.R.R 

L.  S.  &  M.  S.  B*  R . . .  ■ 
Ash.  &P.  R.  R....... 

Cin.&P.R.R 

U.  S.  Lake  Survey . . . 
C.,C.,C.  4kLR.R..- 
B.  P.  &>  C.  R.  R  ...... 

D.&S.E.R.R 


U.S.C.&G.S 

C.T.V.  <feW.R.R... 
N.Y.,  Pa.  &O.R.R.. 
C.  I.,  St.  Lt,  &,  C.  R.^ 


v/.  i9*  xC.  jx  ......  .. 

O.&M.  R.R 

C.N.R.R....... 

C.  C.  C.  &>  I.  R.  R 
C.  H.  &D.R.R.. 


U.S.C.&G.S 
U.  S.  C.  &  G.  S. 


M.  &  C  R.  R  ...... 

M.  &,  C.  R.  R.... .. 

U.  S.  Signal  Office 

Miami  Canal 

M.  &>  C.  R.  R ...... . 

C.&M.V,  R.R... 
S.  V.  R. R  .. ....... 


U.  S.  Lake  Survey 

C.  &  Z.  R.  R  ........... 

L,  B  &W.  R.  R 

P.  C.  oc St.  L. R.  R.... .. 

A.  &G.  W.  R.  R 

Cin.  <Sr. P.  R.R  .•......., 

Cin.  &P.R.  R 

Cin.  &  P.  R.R.  ••...... 

Cin.  &f  P.  R.  R.... ...... 

U.  S.  Signal  Office 

O.  &E.  Canal 

C.,I.,  St.  L.  &,  Ci  R.  R 
C,  Mt.  V.  &Del.  R.R. 

C.&P.  R.R 

L.  S  &  M.  S.  R.  R ..... . 

D.    X     *      Q&    \j .      JbW.    XC  ...a..... 

CH.&D.  R 

L.  S.  &>  M.  S.  R.  R  .... 
C,  C. ,  C*  &  I*  R.  R  .... 

Cin.&P.  R.  R 

P.,l?'t.  W.  &C.  R.R.... 
C.  &>  H.  V.  R.  R.... .... 

U.  S.  Signal  Office 

C,  H.  &  D.  R.  R.. .... . 

C,  Mt.  V.  &  Del.  R.  R. 
P.«  C.  &>  St.  L.  R.  R .... 

L.  S.  <&  M.  S.  R.  R .....  • 


>•••*•  •  I 


Elevation. 


Feet, 
638 
726 

1,035 

1,209 
873 
870 
609 
932 
847 

1,292 
506 
901 
638 

638 
1,056 
1,017 
501 
498 
503 
494 
545 
500 
509 

495 

547 
484 
511 
511 
620 
596 
440 
720 
682 
690 

1,366 
833 

1,080 
756 
598 
583 
629 
668 
797 
690 
586 
497 
959 
890 
691 
787 
990 
879 
802 
503 

1,113 
748 
805 
752 

1,086 
738 
662 


(353) 
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[B17LL.& 


Station. 


Gretna 

Grovcport 

Giimptons  Branch 

Hagenian 

Hanideii 

Hamilton 

Do...  (basin) 

Haniler 

Hammondsvillo 

Haugiug  l^ck 

Do (railroad  crossing) 

Hanover 

Harbines 

Harbor 

Harmar '. 

Harper 

Harshmans 

Harts 

Haselton 

Havana ' 

Haverhill 

Hawkers 

Haydenville 

Hayesville 

Haze  wood 

Henderson - 

Henderson 

Hennesseys 

Hicksville 

Higby 

Hillsborongh,  at  eastern  terminus  of  Hills- 

•    borough  Branch 

Holgate 

Holland 

Hollandsbnrgh 

Holloway 

Homeworth 

Hookers 

Hopetown 

Houston 

Howard 

Hoy  t's  Corners 

Hubbard 

Hudson 

Huron 

Iberia 

Idlowild 

Independence  

Do (Lock) 

Iroutou  (Ironton  K.  R.,  last  crossing) 

Irwin 

Do 

Ivanhoe 

Jackson 

Jacobsburgh 

Jamestown 

Jefferson 

Jerusalem .• 

Johnson's 

Jones*  Station 

Judds  

Justus 

Kansas 

Kelly*H  Island,  Geodetic  Station 


Authority. 


C.y  C*f  C*  &  I.  A.  B  .c 

C.&H.V.R.R 

C.&Z.R.R 

C.N.R.R 

M.&C.R.R 

C.H.&D.R.R 

Miami  Canal 

B.P.&C.R.,R 

Cin.&P.R.R 

Scioto  V.R.K 

Scioto  V.R.R 

P.  C.  &>  St.  L.  R.  R  . . . 
P.C.&St.L.  R.R.. 

Ash.  &  P.  R.  R 

M.&  C.R,R 

L>.y  L>.f  O.  vL  I.  xv.  xC. . . 
C.|  C,  C.  <&  I.  R.  R. .. 
C.T.V.&  W.R.  R... 
Ash.&P.  R,R 

B.  &, O.  R.  R.. ....... 

S.  V.R.R 

P.  C.  &  St.  L.  R.  R. . 

C.  &  H.  V.  R.  R... ... 

Scioto  V.R.R 

C.N.R.R 

C.|  C.  C  &  I. R.R  . ... 
C,  T.V.  &W.R.R. 
P.  C.  &8t.  L.  R.  R.. 

B..P.  &C^.  R 

Scioto  V.  iCR. 


Ju .  0£>  \j •  Xv.  Xk  ..  ..  •••>  ..  • 

B.y  1 .  &,  C.  R*  R.... .... 

lu.  I  S.  &,  M*  S.  R.  R  . . . . . 

I.i  B.  &,  W.  R.  R 

C,  T.  V.  &  W.  R.  R.... 

C.  &P.  R.  R 

C.  &  H*  V.  R.  R  ..  ••.. .. 

Scioto  V.  R.  R.....* 

C.y  C.  C.  &  I.  R.  R  ..... 
C,  Mt.  V.  &  Del.  R.  R.. 
B.y  P.  &,  C.  R. R  ........ 

A.  &G.  W.  R.R 

Cin.  &P.  R.  R 

L.  S.  &■  M.  S.  R. R....». 
C.)  C  C.  &  I  R. R  ...... 

C.  N.  R.R 

V.  R.  R 

O.&E.  Canal 

Scioto  V.  R.  R 

y>*y  C>.  O.  ckf  I.  R.  R...«*< 

B.  &S.W.  R.  R 

C.  N.  R.  R 

L.  E.  &L.  R.  R 

B.  &8.  W.  R.  R 

D.  &>  S.  E.  R.  R...... ... 

Li.  S.  &  M.  S.  R.  R .  • .  •  •  • 
B.  &  S.  Y9,  R.  R...... .. 

Scioto  V.  R.  R 

C.,H.&D.R.R 

Ciu.  &P.  R.  R 

C.,T.  V.  &  W.  R.R 

1j,  cj,  &  L.  R*  R...... .... 

U.  S.  Lake  Survey 


•  •  •  •  • 


I  •  •  •  * 


EleTation. 


FeeL 

1,066 

739 

686 
721 
597 
610 
723 
QH8 
557 
551 
830 
806 
580 
683 

1,299 
783 
693 
831 
813 
553 
915 
704 
716 
842 
666 
851 

1.031 
762 
594 

1,075 
722 
641 

1,150 
911 

1,150 

83r' 

675 
960 
900 
721 
937 

1,053 
508 

1,156 
700 
606 
662 
550 

1,012 


664 

761 

1,330 

1,071 

941 

1,300 

554 

672 

884 

994 

731 

614 


(356) 
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station. 


Kennard ... 
Konnody  . . . 
KenBington 

Kent 


Authority. 


N.  Y.,  Pa.  &  O.  R.  R 
Ciii.&P.R.R 


Kenton 

Keesler 

Kings 

Kingston 

Kingsville 

Kiunikinniok 

Kipton 

Kneisley's 

Kmmwoy 

Kyles 

Do 

LatTerty 

La  Grange 

Do.. 

Lancaster 

La  Rue 

Laughlius 

Laura 

Lawrence  Junction 
Leavittsburgh 

Do crossing  of  main  line  &  Mah. 

Div 

Lebanon  

Leesbnrg 

Leetonia 

Do.. P.,  F.  W.  &  C.  crossing 

Leipsio 

Leon 

Levering 

Lexington 


Liberty 

Do.  (Tank) 
Lima 


Do.crossingO.  &  M.  &  P.  Ft.  W.  &C.  R.  R 
Do. crossing  D.  and  M.  Railroad 

Limav  illo 

Lindsey 

Linwood 

Little  Hockiuj^ 

Little  Mountain,  Oeodotic  Station 

Lockbonrne  

Locke  

Lockport  (Lock) 

Lookville 

Locust  Switch 

Lodi 


Logan  

London 

Londonderry 

Londonville... 

Long's  Summit 

Lovelaud 

Do...B.  M.  on  cast  abutment  M.  <&  C. 
R.  R.  bridge  over  Little  Miami 

River 

Do...B.  M.  on  east  abutment  M.  &  C. 
R.  R.  bridge  over  Little  Miami 
River 


U.  8.C.&G.8. 


N.Y.,  Pa.&OhioR.R 

L,  B.&  W.R.R 

P.  I  C  &/  ot.  L.  Iv.  XV  ......... 

N.Y.,  Pa.&  O.R.R , 

Scioto  V.  R.R 

L.  8.  &>  M.  S.  R.  R  .......... 

Scioto  Valley  R.  R 

L.S.&M.S.R.R 

v/<y   V>*  v/.  Oi/  X*  XV*  XC   •••...  .  ... 

V.R.R 

C,  C.  C.&LR.R 

Ciu.  &;  P.  R.  R 

C.,T.  V.  &  W.  R.R 

Ciu.  Qc  P.  R.  R......  ...... 

C,  C.  C.  &L  R.  R 

C  <&  M.  V.  R.  R 

C.|  C.  C   &>\,  R.  R  ......  ... 

Ciu.  &  P.  R.  R 

L,  B.  &.  W.  R.  R 

xVoU*  Ol*  XT*  Xv*  Xv  ••••  •  ••••••  ••! 

A.&G.  W.  R.  R 

A.  <feG.  W.  R.  R 

C.N.  R.  R 

M.  &C.  R.R 

P..  Ft.  W.  &  C.  R.  R 

N.  Y.,  Pa.  &0.  R.  R 

C,  H.  &D.  R.  R 

L.  S.  d&  M.  S.  R.  R 

C.|  C  C.  &.  1.  R.  R.«.. ...... 

C.  OL  Z.  R.  R  .... ...... ..... 

T.,  W.  &  W.  R.  R 

N.  Y.,  Pa.  &0.  R.  R 

C  H.  oL  D.  R.  R.. .. ...... ... 

Xj.  X^.  4ju  Xj.  Dim  jV  ....  ......  ...a 

P.  1 1*  t.  W.  OL  C  R.  R   ........ 

Cin.&P.R.R 

L.S.&M.S.R.R 

P. t  C. <&  St. L. R. R... ....... 

0\ .   OL    \J .  Xlr.  Xv  .....a    .......  ..I 

U.  8.  Lake  Survey 

SciotoV.R.R 

O.&E. Canal  

C.&H.V.R.R 

N.Y.,Pa.&O.R.R.- 

S.D.&C.R.R 

C.&H.V.R.R 

P.  I C  d&  St.  L.  R.  R  . . 

M.&C.R.R 

P.,1H.W.&C.R.R. 
N.Y.,Pa.&O.R,R  . 
C. Sc 7j, R. R  ........ 


! 


•  ••    ••••    • 


P.C.&StL.R.R. 


Elevation. 


FeeL 

1,174 

743 

1,130 

1,050 

1,273 

1,015 

925 

612 

1,097 

770 

672 

672 

863 

802 

l,U51 

718 

859 

1.027 

679 

828 

854 

926 

949 

970 

775 

895 

907 
709 

1,030 

1,016 

1,018 
746 

1,114 

1,056 
896 
683 

1,071 
859 
885 
779 

1,098 
622 
503 
635 

1,248 
720 
881 
867 
797 

1,053 
855 
729 

1,049 
625 
975 
883 
605 


582 


581 
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(BIILL.fi. 


Station. 


Loveland  crossing  Little  Miami  River.... 

Do.  ..crossing  Little  Miami  Railroad. 

Lowell 

Lucas 

Lncasville 

Ludlow  Falls 

McCoys  

Macedonia 

McLuney 

Madison 

Mahoning 

Do... summit 

Malvern 

Manchester .* 

Mansfield 

Do 

Do...B.,Ft.W.&C.R.R.  crossing 

Do...B. &  O. R. R.  crossing 

Mantua 

Marietta,  crossing  of  Muskingum  River  .. . 

Do  . .  L.  W.  in  Muskingum  River 

Do  . .Wayne street  depot 

Do  . .  Fourth  street  depot 

Marion 

Do.C.,C.  C.  &,!.  R.R. crossing 

Mark  Center 

Marksburgh 

Marshfield 

Martin   

Maitin's  Ferry 

Martinsville 

Do . .  B.  M.  on  east  abutment  of  M.  &  C. 

R.R.  bridge 

Marysville 

Mason 

Massillon 

Do 

Do 

Do 

Do. ..(Lock  5) 

Do. ..(Lock  5a)    

Masterville 

Mauds 

Manmee 

Mccbanicsburg 

Medina 

Melbem 

Mentor 

McHopotamia,  Geodetic  Station 

Miami  City 

Miamisburgh 

Miamiville 

Do 

Middle  Bass,  Geodetic  Station 

Middlet4)n 

Do 

Milford 

Milford 

Do 

Millbury  Junction 

Miller's 

Millorsburg 

Millville 


Authority. 


ElovfttloiL. 


M*  A  C. R. R....*..., 

M.  &f  C  R«  R.. ....... 

N.C.&B.V.R.R... 
P.,Ft.W.&C.R.R. 

Scioto  V.R.R 

LB.&  W.R.R 

Cin.  &P.  R.  R 

Cin.&P.  R.R 

O*  &  Z*  R.  R  ...... ... 

L.  S.&M.  S.  R.R... 

A.  &;G.W.R.R 

Cin.  &P.  R.  R 

Cin.&P.R.R 

F* ,  C  &  St.  L.  R.  R  • , 

B.  oc  O.  R.  R........ 

P.,Ft.  W.  &C.R.R 
N.Y.,Pa.&O.R.R. 
N.Y.,Pa.&O.R.R  . 

A.  &G.W.  R.  R 

M.  oL  C.  R.  R...... ... 

m,  ac  C*  R*  R.... .... 

M.&P.R.R 

M.  <&P.  R.  R  ........ 

C.  C.  C.  &  I.  R.  R. . . . 
N.Y..Pa.&O.R.R.. 

B.,P.&C.R.R 

M.*,P.R.R 

M. oL  C. R. R........ 

L.8.&M.S.R.R... 
Cin.&P.  R.R...... 

M. OL  C. R. R.. ...... 


•  •  •  •  • 


•  •  *  *  «  4 


u.ac.&G.s 

C/*|  C*  C*  A !•  A.  A  ••••••«••• 

C,  T.,V.  &W.R.R 

P.,  Ft.  W.  &  C.R.  R 

Wheeling  ^kL.  E.R.  R 

Vy  •  I    A  •  y     ▼  •  GK'   W  •   Mm*  Mm  ......  ...I 

O.&E.  Canal 

O.&E.Canal , 

P.i  C«  oc  St. L. R.  R  .......... 

C.,C.C.  &LR.R 

T.W.&W.R.R 

C.,C.C.&LR.R 

C>y  T<,  V.  &>  Yf,  R. R.... ..... 

L.  S.  &>  M*  S.  R.  R  .... .. ...... 

L.  o.  &,  M.  S.  R*  R.... ....... 

U.  S.  Lake  Survey 

P.,  C.  &  St.  L.  R.  R 

Vy«l  Vy.  \jt  Gv  X.  XC*  XC....  ....  ...^ 

vy.,  Jtl.  Oif  mJ*  XC.  xC ......  .....a  < 

C.  oc  Z.  R. R  ...... .... ...... 

P.i  C.  &,  St.  L.  R.  R  .......... 

U.S.  Lake  Survey 

C.,C.C.&LR.R 

C.,H.&D.R.R 

C«  C  C*  &  I*  R«  R  ••.••••.••• 

p.,  C.  &  St.  L.  R.  R 

L.  S.  &>  M.  8>  R.  R.... ....  «■■< 

p. I  C  &f  St.  L.  R.  R  .......••. 

C,  Mt.  V.  &  Del.  R.  R , 

O.  &  XI.  V «  R.  R. ...... ...... 


FeeL 


504 


1,091 

566 

900 

684 

903 

905 

715 

943 

1,200 

998 

1,094 

1,154 

1,151 

1,155 

1,159 

1,111 

640 


611 
616 
979 
965 
731 
680 


606 

ClOBf 

1,043 

1,057 
999 
887 
944 
954 


963 

940 

934 

936 

759 

637 

1,058 

1,086 

841 

650 

1,17a 

744 

714 

649 


580 
581 
667 
6^ 
577 

562 
615 
1,007 
816 
758 
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Statiou. 


rd... 
ly... 
gton 


Anthority. 


on, 


1116... 

iDDiok 


N.  Y.,  Pa.  <&  O.  R.  R 
Ciii.&P.R.R 


!«•••••        «     * 


3y'8 
?'oy 


y... 
kDge 


iter 
^ ... 

lina 


nee  Junction 

tsbnrgh 1 

» crossing  of  main  line  &,  Mab. ' 

Div.. 


N.Y.,  Pa.&OhioR.B 

S.  O*  &  C.  R.  R...... .. 

I.,  B.&  W.R.R 

±,f  C &  bt. L. R. R  ... 
N.Y.,  Pa.&O.R.R... 

Scioto  V.  R.R 

L.S.&M.S.R.R 

Scioto  Valley  R.R.... 

L.S.&M.S.R.R 

(J.y  C  C.  &>  I.  R.  R  .. . . 

V.R.R 

C,  C.  C.«feI.R.R 

Ciu.  &.  P.  R.  R 

C.,T.  V.  &  W.R.R. . 

Cio.  &P.  R.R 

C,  C.  C.  <&  I.  R.  R  ... 

C.  &M.  V.  R.  R 

C,  C.  C   <&  I.  R.  R  ... 

Cin.  &P.R.R 

I.,  B.  &.  W.  R.  R 

Ash.  <&  P.  R.  R 

A.&G.  W.  R.  R 


on  . 
irg 
iia  . 


K.P.,  F.  W.  &  C.  crossing 


Dg. 

rton 


(Tank) 


ToasingO.  «&  M.  &  P.  Ft.W.  &C.  R.  R. 

'.T068inc  D.  and  M.  Railroad 

ille.... 

y/ 

od 

Hockinj^ 

Mountain,  Gh3o<lotic  Station 

onrne  


ort  (Lock) 

iUe 

.Switch... 


Q 

Qderry . . . 

QTille.... 

Sammit 

kod 


.B.  M.  on  cast  abutment  M.  &  C. 
R.  R.  bridge  over  Little  Miami 
River 

.B.  M.  on  east  abutment  M.  &  C. 
R.  R.  bridge  over  Little  Miami 
River 


A.  &G.  W.  R.  R  .... 

C.N.  R.  R 

M.  &C.  R.R 

P..  Ft.  W.  &  C.  R.  R 
N.  v.,  Pa.  &  O.  R.  R. 
C,  H.  &D.  R.  R  .... 
L.  S.  &M.  S.  R.  R  .. 
C.|  C.  C  OL  I.  R.  R... 

C.  &Z.  R.  R 

T.,  W.  &  W.R.R... 
N.  Y.,Pa.  &0.  R.  R. 

C.ll.  «t  D.R.R 

L.  K.  <&  L.  R.  R 

P.,Ft.W.&C.R.R    . 

Cin.&P.R.R 

L.8.&M.8.  R.R  .... 
P..C.&St.L.R.R... 

M.  <&  C.  R.  R 

U.  8.  Lake  Survey 

Scioto  V.R.R 

B.  P.  &  C  R.  R...... . 

O.&E.  Canal 

C.&H.V.R.R 

N.Y.,Pa.&O.R.R.... 
S.  Jj, &  C. R. R. ....... 

C.&H.V.R.R 

P.,C.&8t.L.R.R... 
M.  <&  C.  R«  R...... .... 

P.,1H.W.&C.R.R.. 
N.Y.,Pa.&O.R.R  .. 

C.  &-  Z.  R.  R  .......... 


U.  S.C.&G.8. 


P.C.&StL.R.R. 


I 


Elevation. 


Feet 

1,174 

743 

1,130 

1,050 

1,273 

1,015 

925 

612 

1,097 

770 

672 

672 

863 

802 

1,061 

718 

859 

1,027 

679 

828 

854 

926 

949 

970 

775 

895 

907 
709 

1,030 

1,016 

1,018 
746 

1,114 

1,056 
896 
683 

1,071 
859 
885 
779 

1,098 
622 
503 
635 

1,248 
720 
881 
867 
797 

1,053 
855 
729 

1,049 
625 
975 
883 
605 


682 


681 
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[BDI 


Station. 


Loyeland  crossing  Little  Miami  River. ... 

Do.  ..crossing  Little  Miami  Railroad. 

Lowell 

Lncas 

Lncasville 

Ludlow  Falls 

McCoys  

Macedonia 

McLnney 

Madison 

Mahoning 

Do... summit 

Malvern 

Manchester .* 

Mansfield 

Do 

Do..  .B., Ft.  W.  &,  C. R.  R.  crossing  . . . 

Do.  ..B.  &  O. R. R.  crossing 

Mantua 

Marietta,  crossing  of  Muskingum  River .. 

Do  . .  L.  W.  in  Muskingum  River 

Do  . .Wayne street  depot 

Do  . .  Fourth  Street  depot 

Marion 

Do.C.,C.  C.  &  I.  R.R.  crossing 

Mark  Center 

Marksbnrgh 

Marshfield 

Martin   

Martin's  Ferry 

Martinsville 

Do. . B.  M.  on  east  abutment  of  M.  &>  C. 

R.R.  bridge 

Marysville 

Mason 

Massillon 

Do 

Do 

Do 

Do. ..(Lock  5) 

Do... (Lock  5a)    

Masterville 

Mauds 

Manmee 

Mcchanicsburg 

Medina 

Melbem 

Mentor 

Mesopotamia,  Geodetic  Station 

Miami  City 

Miamisburgh 

Miamiville 

Do 

Middle  Bass,  Geodetic  Station 

Middleton 

Do 

Milford 

Milford 

Do 

Millbury  Junction 

Miller's 

Millersbnrg 

Millville 


Authority. 


M.  OL  C.  R*  R. ...•.•• 

M«  w  C  R.  R. ..... . . 

N.C.&B.V.R.R... 
P.,Ft.W.&C.R.R. 

Scioto  V.R.R 

LB.&  W.R.R 

Cin.  &P.  R.  R 

Cin.^kP.  R.R 

C  oL  Z*  R.  R  ...... .. 

L.  S.  oL  M.  S.  R*  R . . . 
A.&G.W.R,R  .... 

Cin.&P.R.R 

Cin.&P.R.R 

P.,  C.  A,  St.  L.  R.  R  . 

B.d[^O.R.R 

P.,Ft.  W.  &C.R.R 
N.Y.,Pa.&0.  R.R. 
N.Y.,Pa.&O.R.R  . 

A.  &G.  W.  R.  R 

M.  &  C.  R.  R. . . 

Al.  &  \j,  R,  R. ........ 

M.  &P.R.R 

M.4&P.R.R 

C.)  C.  C  &>  I.  R.  R. . . . 
N.  Y.,Pa.&0.  R.R,. 
B. ,  P.  &.  C.  R.  R ...... 

M.*,P.R,R 

M. &  C. R. R 

L.S.&M.8.R.R.... 
Cm.  OL  P.  R. R  .••• ... 
M. &  C.  R. R......... 


Eleyat 


•  «  •  •  • 


•  *•«■  •••*••  • 


U.8.C.&G.S 

C, C.  C.  oL I.  R.  R  ......... 

\y .  J^  .  ^\.  XV  ..*«  ......  ..  ..  .... 

C.«  T.f  V.  &f  Yfm  R.  R.. . . .... 

P.,  Ft.  W.  &  C.  R.  R.... .. .. 

Wheeling  &  L.  £.  R.  R 

C, T.)  V. «« W^.  R.  R. ........ 

O.&E.  Canal 

0.4&E.  Canal 

P.,  C.  &  St.  L.  R.  R  ........ 

C. ,  C.  C.  w  I.  R.  R  .......... 

T.W.&W.R.R 

C.,T.,V.&W.R.R 

L.  S.  &  M. o.  XV.  R  ....  ..  ..... 

L.  o.  &  M.  S.  R.  R.... ....... 

U.  S.  Lake  Survey 

P.,C.  &8t.L.  R.  R 

C/.,  Vy.  vy.  Gv X.  xC.  JbC ....  ....  ..< 

C,  a..  <&  D.  R.  R...... ...... 

vy.  OC  Ma%  XV.  XV  •«....  ....  ...... 

P.,  C.  &> St.  L.  R.  R  ......*•• 

U.  S.  Lake  Survey 

C.,C.C.&LR.R V.., 

C.,H.&D.R.R 

\j%  <K  tA%  R.  R......  ...... .... 

C.  C.C.&l.R.R 

P.,  C.  &  St.  L.  R.  R 

L.  S.  <&  M.  S.  R.  R 

p.,  C.  &  St.  L.  E.  E 

C,  Mt.  V.  &  Del.  E.  B 

C.&H.  V.B.E 


1, 

1, 
1, 
1, 
1, 
1, 
1, 


1, 
I, 


1, 
1, 


1, 


1, 
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station. 


Qainoy 

Randall 

Ravenna  

Rawson 

Raysville -•- 

Red  Bank 

Reeee's 

Reeeeville 

Repoblio 

Richland 

Richmond 

Do 

Kichwood 

Ridgefiold 

Ridgoway 

Rochester 

Rock  Creek 

Rockport 

Do  ..(Geodetic  Station 

Rook  Run 

Robbing 

Rome 

Rootetown 

Roeeville 

Royalton,  Geodetic  Station 

Rush  Run 

Ruifhsylvania 

Rnaaell 

Do..(C.T.  V.  &  W.  R.  R  crossing).... 

Rossells 

Russia • 

Sabina 

St.  Marys 

Salem 

Do 

Salina 

Salinesvillo 

Salt  Creek 

Sandusky,  City  base 

Do depot 

Do depot 

Do depot 

Do. ..Geodetic  Station 

Do...  Signal  Station 

Sargents 

SavTUe 

Saybrook 

Schoole^...y 

Sciotoville  (junction  with  M.  &  C.  R.  R) 

Selma. 

Seymours 

Shakerton 

Sharon 

Sharonville 

Shawville 

Shelby 

Do.Junction 

ShUoh 

Shonps 

Sidney 

OXA V Oft    %/IvVnL     a  ....   ......  ....  ......   ....   ..( 

Do.. 

Do (summit) 

BilTerton 


Authority. 


Elevation. 


•  #  •  •  < 


C,  C.  C.  &  I.  R.  R 
A.&G.W.R.R... 

Cin.&P.R.R 

Li.  £.  OD  Jj.  G.  R  .... 
Af.  &f  C  R.  K .....  ■ 
P.  C.  &  St.  L.  R.  R . . 

Scioto  V.R.R 

C. & Z. R. R  ...... 

B.|  P.  oc  C  R.  R. 

P.,  Ft.  W.  &  C.  R.  R 

P.  C.  &>  St.  L.  R.  R...... . 

±j»  S.  <&  M.  S.  R.  R...... ., 

N.Y.,Pa.&O.R.R 

B.  y  1 .  &  C.  R«  R. ........< 

C,  C.  C.&I.R.R 

C*f  C  C  &>  1*  R.  R  ...... . 

Ash.  &f  P.  R. R  ......  ...,< 

L. S. &  M. S. R. R  ........ 

U.  S.  Lake  Survey , 

P.y  C  &>  St.  li.  R.  R  ..... 

N.Y.,  Pa.&O.R.R , 

Ash.&P.RR.... 

Cin.&P.RR.-.. 
C  &  Z.  R.  R  ...... 

U.  S.  Lake  Survey. 
Ciu.  OL  p.  R.  R  . . . . 

C,  C.  C.  &  LR.R 

C,  T.V.&W.R.R 

N.Y.,Pa.&Q.R.R   

P.)  C.  oL  St.  L.  R  R ..... . 

C,  C.  C.&LR.R 

C.  A  oS.,  V .  R.  R  .........< 

Miami  Canal 

Ju.  flEi  Jl  .  Xv.  Xli ....  ....  .... 

P.y  Ft.  Yr»  At  C  R.  R . . . . . 

C.&H.V.R.R 

Cin.^kP.RR 

D«  &>  8.  £.  R.  R.  ...•••  ...I 

Ci^  Engineer , 

L.  8.  &f  M.  8.  R.  R  ........ 

Otf  D.  &t  C  R.  R. .■.•••••. 

XY.  %X/  \^.  XV.  ^^  ......  ......  • 

U.  S.  Lake  Survey 

U.  gr.  Signal  Office 

Scioto  V.  RR 

C.y  T.  V.  A  Yr*  R.  R .... . 
L.  S.  &  M.  8.  R.  R  •  • . . .  • . 
M.  4&  C.  R« R  ......  .....< 

Scioto  v.  R.  R 

P.y  C.  OL  St.  L.  R  R...... 

Ash.  &P.  RR 

C.N.RR 

C.  Cy  C.  &  L  R R  ...... 

Scioto  V.  R.  R 

L.  S.  &>  M.  8.  R. R. ...... 

J3.   Oif  \J»  Xv.  M» ....  ....  ....I 

B.  &O.RR 

\J»f    V/.y  L/.  OL  1.  XC.  xC  ...... 

P.,  C.  &St.L.R.R , 

V/.|  O.y  v>.  AKf  X.  Xv.  XC.  .  .  .  •.  < 

C.  T.  V.&W.R.R 

N.  Y.y  Pa.  A,  O.  R.  R . . . . . 

D.  &S.E.RR 

C  lit  R  R......  .•••  .•••  •• 


Feet. 

1,050 

1,046 

1,103 
821 
636 
501 
735 

1,086 
885 

1,201 
968 

1,114 
948 
779 

1,059 
935 
846 
884 
781 
768 
982 
884 

1,123 
783 

1,272 
679 

1,236 
969 
973 
501 
971 

1,066 
864 
682 

1,173 
659 
879 
588 
587 
593 
598 
609 
632 
639 
577 
986 
651 
666 
546 

1,083 
797 
745 
601 
597 
744 

1,088 

1,086 

1,080 
831 
969 
948 

1,392 

1,118 
625 
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[BDI 


Station. 


•  ««*    •««•! 


Oak  Harbor 
Oberlin  .... 
Odell,  Lake 
Oldtown  ... 

Old  Portage 

Olive  Branoh 

Olmetead  Falls 

Do Geodetic  Station 

Olmstead 

Oneida 

Ontario - 

Orangeville 

Orbiston 

Oreville 

Orrville 

Do.croasing  C.  &,  Mt.  Y.  R.  R 

Orwell 

Oabom 

Osborne 

Ofltrander 

Ottawa 

Oxford 

Do 

Ozark ; 

Painesyille 

Palestine 

Pasoo 

Patterson 

Panls 

Pemberton 

Pendleton 

Peninsula 

Do... (Lock) 

Peoria 

Perry  ................................. 

Perrysbnrgh 

Petersbnrgh  Coal  Grove  P.  O 

Pettisville 

Phalanx 

Pierce's 

Pike 

Piketon 

Pilcher.... »..- 

Piqua 

PlainviUe , 

Do 

Pleasant  Plains 

Pleasant  Ridge 

Plymouth 

Do 

Polk , 

Pond 

Pontiao 

Port  Clinton , 

Portland 

Portsmouth  (8.  y.  Depot) 

Do Junction  with  M.  &  C.  R.  R. 

Do O.  d&R.  R.  R 

Port  Washington 

Do gLook) 

Pottersburgh 

Prouts 

Providence  (Lock) 

Qnakertown 


Authority. 


L.  S.  OL  Bit  S.  R. R  «..••••.••. 
L.  o,  oL  Sa.»  S.  R.  R. .......... 

Toner  

P.,  C.  St.  L.  &  P.  R.  R 

O.&E.  Canal 

Cin.&P.  R.R 

L.  S.  &,  M.  S.  R.  R. .......... 

U.  S.  Lake  Survev 

\y<}  \j»  \j»  vL  1.  xC.  A  ........... 

Cin.  &P.  R.  R 

N.  Y.,Pa.  SlO,  R.  R 

A.  &G.  W.  R.R 

C.  &H.  V.  R.  R 

C.  &H.  V.  R.  R 

C,  Mt.  V.  &  Del.  R.  R 

J  .)  Ft.  W^.  4&  C.  R*  R  .... .... 

N.  C.  &B.  V.  R.  R 

C.|  C.  C.  4&  I.  R.  R  .......... 

N.  Y.,  Pa.  &0.  R.  R 

xy.y    V/>     V/.  QC>    X.    XC.     A.   .....a    .... 

Ct  H.  OL  D.  R.  R  .... .... .... 

C.,H.  &D.  R.  R 

P.y  C  OL  St.  L.  R.  R...... .... 

B.  OL  S.  W^.  R.  R. ............ 

L.  S.  &t  M.  S.  R.  R  ..•....*•• 

P. I  Ft.  W.  OL  C.  R.  R  .... .... 

Cy  T.  V.  &,  W.  R.  R..... .... 

C.)  ^.  V.  Sc  W.  R.  R......... 

C.  T.  V.  &  W.  R.  R 

C.)  C  C.  OL  I.  R.  R  — ........ 

P.  C.  OL  St.  L.  R.  R  .......... 

V.R.  R 

O.  &  E.  Canal 

N.  ¥.,  Pa.  &  O.  R.  R 

L.  S.  oi>  Jof .  S.  R.  R...... . .... 

\j»  xl.  tUt  xJ*  Xv.  Xv ....  ....  •  ••■• 

Scioto  V.  R.  R 

L.  S.  &>  Jof  •  S.  R.  R  ............ 

A.  &G.  W.  R.  R 

P.  C.  &  St.  L.  R.  R...... .... 

N.  Y.,  Pa.  &0.  R.  R 

Scioto  V.  R.  R 

C.,H.  &D.  R.R 

P.  C.  &  St.  L.  R.  R  .......... 

Vy  •    J^  •    X«*  MJm  •••••••••••••   ••«••• 

B.  &O.R.R 

L.  S.  &M.  S.  R.R 

N.  Y.,  Pa.  &0.  R.  R 

B.&O.R.R :. 

L.  o.  &>  Ai.  o.  Iv.  xC  ............ 

Cin. <&  P. R. R.. ............. 

Scioto  V.  R.  R...... .... ...... 

Scioto  V. R. R 

Scioto  V.  R.  R...... ...... .... 

X.  O.  vC  ot.  XJ.  xC.  xC...... .....a 

O.&E.  Canal 

N.  Y.,  Pa.  &0.  R.  R 

B.i&O.R.R.... 
O.&E.  Canal... 
Ash.  &  P.  R.  R . . 


Eleval 


1 
1 


1 
1 


1 
1 


•  •.••«•  •  •< 


1 
1 


(3G0) 


.] 
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Station. 


mncy.. 
ncl&ll . 
venna 


iSaysville •- 

:SedBank 

^Xceae's 

^Xeeseville 

IRepoblio 

Jlichland 

Richmond 

Do 

Kichwood 

Rtdgefio]d 

Ridffoway 

Rochester 

Rock  Creek 

Rockport 

Do  ..Geodetic  Station 

Rock  Run 

Robbins 

Rome 

Rootstown 

Roseville 

Roy alton,  Oeodetio  Station 

Rnsh  Ran 

Riufhsylvania 

Rnaeell ...-. 

Do..(C.T.  V.  &  W.  R.  R  croasing) 

Rassells 

Rnasia • 

Sabina 

St.  Marys 

Salem 

Do 

Salina 

Salinesvillo 

Salt  Creek 

Sondosky,  City  base , 

Do depot 

Do....  depot 

Do depot 

Do. ..Geodetic  Station 

Do...  Signal  Station 

Sargents 

SaviUe 

Savbrook 

Schoole^...y 

SciotoYiUe  (Jnnction  with  M.  d^  C.  R.  R) . 

Selma. 

Seymobn 

Shakerton 

Sharon 

Sharonyille 

ShawYille 

Shelby 

Do.Jimotion 

ShUoh 

Shonps 

Sidney 

Do.. 

Do (sammit) 

BilTcrton 


Authority. 


C.|  C.  C.  &  I.  R.  R  . . 

A.&G.W.R.R 

Cin.  Sl  p.  R.  R  ...... 

L.E.d&L.R.R 

Jof .  &,  C.  R«  R........ 

P.  C.  &  St.  L.  R.  R . . . 

Scioto  V.R.R 

C. <&Z. R. R  ........ 

B.  I  P.  <&  C.  R.  R . . . . . 
P.,Ft.W.&C.R.R. 
P.  C.  &  St.  L.  R.  R . . . 
L.  S.  <&  M.  S.  R.  R . . . 
N.Y.,  Pa.&O.R.R. 
B.y  P.  &  C>  R*  R  ..... 

C,  C.  C.&I.R.R  .. 
C,  C.  C.&I.R.R  .. 

Ash.  &  P.  R.  R 

L.  S.  &>  M.  S.  R.  R  ... 
U.  S.  Lake  Survey . . . 
r.f  C.  &  St.  L.  R.  R  . 
N.Y.,  Pa.&O.R.R. 
A8h.&P.R.R.... 

CiD.&P.R.R.... 

C.  <&  Z.  R.  R  ...... 

U.  S.  Lake  Survey . 
Ciu.&P.R.R.... 

C.y  C.  C.  &  I.  R.  R 

C,  T.V.&W.R.R.... 
N.Y.,Pa.&Q.R.R  ... 
P.y  C.  &  St.  L.  R.  R . . . . . 
C»f  C.  C  ac  I.  R.  R  ..... 
C oc  M.  V . R. R  ........ 

Miami  Canal 

M. &  P. R. R. .......... 

P.,  Ft.W.&C.R.R.... 

C.<tH.V.R.R 

Cin. &  P. R. R  ..■.•>... 
D*  &  S.  ii<*  R.  R.  ••>••• .. 

City  Engineer 

L.  S.  CL  M.  S.  R.  R  ...... 

S.y  D.  &  C.  R.  R.... .... 

D,  &  O.  R. R  ....•••..•. 

U.  S.  Lake  Survey 

U.  fir.  Signal  Office 

Scioto  y.R.  R 

C,  T.  V.  &,  yf,  R.  R ... 
L.  S.  &>  M.  S.  R.  R . . . . . 
M.  &>  C.  R. R  ...... .... 

Scioto  y.  R.  R 

P.,  C.  &St.  L.  R.R.... 
AatL,&  P.  R.R 

v./.  i^  .  MjL%  Mm  ........  ...... 

C.  C.|  C.  &,  I.  R.  R  .... 

Scioto  V.  R.  R 

L.  S*  &  M.  S.  R.  R. .... 

J3.    Ou  \J»  Xv.  Mjm ....  ...a  ... 

J3.   OD  \^»  .A^.  .A^ ....  ....... 

P.y  C.  oc  St. L.  R. R  ....«■•• 

v/.|  y-fty  \-f*  GL  X.  Xv.  XC. ...  ..... 

C*i  X.  V. &  xf » R. R  ........ 

N.Y.,  Pa.  &0.  R.  R 

D.  &S.E.R.R 

C.N.R.R 


* .  • . 


Feti, 

1,050 

1,046 

1,103 

821 

636 

501 

735 

1,086 

885 

1,201 

968 

1,114 

948 

779 

1,059 

935 

846 

884 

781 

758 

982 

884 

1,123 

783 

1,272 

679 

1,236 

969 

973 

501 

971 

1,066 

864 

682 

1,173 

650 

879 

588 

587 

593 

598 

609 

632 

639 

577 

966 

651 

666 

546 

1,063 

797 

745 

601 

597 

744 

1,088 

1,086 

1,060 

831 

960 

948 

1,392 

1,118 

825 
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(BULL.K. 


Station. 


Wilmington 

Winchester • 

Windham 

Windsor 

Winona 

Woodbnm 

Woodland 

Do 

Woodsfield 

Xenia 

Yellow  Creek 

Yellow  Springs 

York 

Yonngstown 

Zaleski 

Zanesville 

Zoar 

Zoar  Mills  (lock) 


Authority. 


U*  oc  Bit  V*  S.  R...... .... .. 

C.  &H.  V.  R.R 

N.  Y.,Pa.&0.  R.  R 

N.  Y..Pa.  &0.  R.  R 

C.  &H.  V.  R.R 

P.  U*  oc  ot*  Ljm  R.  R  ...... .. 

N.  Y.,  Pa.  &  O.  R.  R 

P.,Ft.  W.  &C.  R.  R 

B.  <tS.  W.  R.R 

P.,  C.  &  St.  L.  R.  R 

O.  &E.  Canal 

P..  C  oc  St.  Lit  R.  R......  .. 

C,  T.  V.  <t  W.  R.  R 

A.&G.W.R.R 

M.&CO.R.R    

C.  &M.  V.  R.  R 

Cin.  &P.  R.R 

O.  &  £.  Canal 


Elevation. 


Feet 

1,017 
771 
964 

1,067 
743 
533 
960 

1,946 

i.ira 


758 
978 

863 
721 
748 

887 


(364) 
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Station. 


anal 

xx>88iDg  Dayton  &  Mich.  R.K. 


'as 

iUe 

f 

lis  Junction 

t 

m 

lo 


:).  S.  &  C.  andP.  C.  O.  &  S.  &  L. 
rossiDg 


motion 


n 


unction 


th 

1 

)n  Junction . 
leta 


rille,  Geodetic  Station 
tonC.H 


bonviUe 
Depot. . 
nrgh  . . . 


e. 


»ter... 
Ue  .... 
lefrson  . 
ayetto 
•orty  .. 


em . 
leeiing 


low  water  in  Ohio  River. 


ibuTgh. ., 


>ase 

nil. 


port 

m 

iby 

...  Geodetic  Station 


Authority. 


Elevation. 


P.,  C.  &St.  L.  R.R. 
C«}  H.  &,  D*  R.  R  .. . 

Miami  Caual 

I.,  B.  &  W.R.  R.... 
C,  T.  V.  &  W.  R.  R 
P.,  C.  &  St.  L.  R.  R 
P.,  C.  &  St.  L.  R.  R 
B,  P.&C.  R.  R.... 
P.,  C.&St.  L.  R.  R 

V  •  XVf  ^\  •••••••«••  ••• 

L.  S.  &  M.  8.  R.  R  . 


N.  Y.,  Pa.  &  O.  R.  R 
C.  N.  R.  R.. ......  .. 

C,  I.,  St.  L.  &  C.  R.  R 
P.,  Ft.  W.  &  C.  R.  R 
L.  S.  &M.  S.  R.  R.. 
L.  S.  ifeM.  S.  R.  R., 
C,  C.)  C.  &,  I.  K.  R.. 
C,  C,  C.  &I.  R.  R.. 

M.  &C.  R.  R 

N.  Y.,  Pa.  &  O.  R.  R 

M.  &C.  R.  R 

Cin.  &P.  R.  R 

N.  Y.,Pa.&O.R.R.. 
L.  S.ifeM.  S.  R.  R... 

B.,  P.&C.  R.  R 

C.  H.  &,  D.  R.  . . ..... 

Ash.  &P.  R.  R 

M.  &C.  R.  R 

U.  S.  Lake  Survey.  .. 

C,  T.  V.  AW.  R.  R. 
C  OL  Z.  R.  R  ........ 

T.  W.  &  VV.  R.  R.... 

N.  Y.,Pa.&0.  R.  R. 
L.  S.  &M.S.  R.  R... 

Scioto  V.  R.  R 

C  <&  Z.  R.  R  ........ 

Ciu.  &P.  R.  R 

P.,  C.  &  St.  L.  R  .R. 

B.  &S.  W.  R.R 

D.  &S.  E.  R.  R 

Cin.  iSr,  P.  R.  R 

Cin.  &P.  R.  R 

Cy  C.y  C.  &>  I.  R.  R.. 

C,  Mt.  V.  &Del.  R.R 
P.,  C,  &St.  L.  R.  E 
R,  C.  &St.  L.R.  R.. 

S.  D.  &C.R.  R. 

C,  H.  &D.  R.R.... 
N.  Y.,  Pa.  &0.  R.  R. 
C.,T.V.  AW.  R.  R. 
C,  T.  V.  &  W.  R.  R  . 

Scioto  V.  R.  R 

C.  N.  R.  R. ........ 

Scioto  V.  R.R 

T.,  W.  &  W.  R.  R  . 
B. )  P.  Sl  C.  R.  R  . . . 
L.  S.  &  M.  S.  R.  R. 
C.  &M.V.  R.  R... 
C,  C.)  C.  &  I.  R.  R 
L.  S.  &M.  S.  R.R. 
U.  S.  Lake  Survey. 


Feet. 
844 
8&0 
830 
847 
827 
863 
495 
759 
946 

1,073 
704 

1.030 
974 
499 
784 
585 
596 

1,127 
977 

1,130 
869 
774 
495 

1,349 
862 
719 
876 
875 
671 

1,214 
958 
983 
660 

1,059 
768 
574 
764 
981 
977 
645 
738 
688 
845 
745 
875 
908 
803 

1,099 
666 

1,095 
648 
618 
558 
875 
540 
656 
653 
717 
657 
783 
855 
635 
613 


(303) 
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[BULL.K. 


Station. 


Wilmington 

Winchester • 

Windham 

Windsor 

Winona 

Woodbum 

Woodland 

Do 

Woodsfieid 

Xenia 

Yellow  Creek 

Yellow  Springs  ............. ...... . 

York 

Youngstown 

Zaleski 

Zanesville 

Zoar 

Zoar  Mills  (lock) 


Authority. 


Ky*  Otf  ixL*    Y  •  M\9  Xk  ......  ....  .... 

C.  &H.  V.  E.R 

N.  Y.,Pa.&0.  R.  R 

N.  Y..Pa.&O.R.R 

Vy*    or  Xl.  •    V  •  JiC*  xC   .....a  ....... 

P.  G»  ac  St*  Lit  R.  R  ......  .••• 

N.  Y. I  Pa.  &>  O*  R.  R. ...«.*.. 

P.,Ft.  W.  &C.  R.R 

B.  <tS.  W.  R.R 

P.,  C.  &  St.  L.  R.  R 

O.  &E,  Canal 

P.,  C.&St.L.  It,R 

\y*f     JL  .    V  .   OL    W  .   M.    MM  ......  .... 

A.4feG.W.R.R 

M.  &;Co.  R.  R    

C.  &M.  V.  R.  R 

Cin.  d[^P.  R.R 

O.  &,  £.  Canal 


Elevation. 


Feet 

1,017 
771 
964 

1,067 
743 
&I3 
960 

1,946 

i.ira 


758 
978 

863 
721 
748 

887 


(364) 


OBEGOK. 


Station. 


AlbftDy 

Albany  Jbnotion 

Albeit  Lake 

Alkali 

Amity 

Antelope  P.  O 

Astoria 

Auburn 

Aurora 

Baker  City 

Bamnm'ttfianch 

Be^vfTton 

Big  Meadowa- 

Big  Spring 

Big  Summit  Prairie 

Bonneville 

Box  Elder  Monutain 

Brattonn  Ranch 

Bridal  Veil 

Bnrnt  Ranch,  John  Day  River  . 

Button's  Ranch 

Camar 

Cameron,  Fort 

Canby 

Cafionville 

Carlton 

Carmical's  Ranch 

Cascade  Range,  Timber  line  on 

Cedarville  Pass 

Cedarville  Peak  Valley 

Cedarville,  Surprise  Valley 

Celilo 

Do 

Cbewancan  Marsh 

Clackamas 

Clamie ,; 

Columbia  City 

Cornelius 

Corral  Springs 

Corvallis 

Cottage  Springs 

Coyote 

Crater  Lake 

Creswell 

Cross  Hollows 

Currant  Creek,  stage  station . . . 

Currin's  Ranch 

Curry  Spring 

Dallas 

Dalles,  The 

Do 

Dayton  Junction 

Derrv 

Deschutte's  Bridge 

Desdbutte's  River  Bridge 

Diamond  Peak 

Dillard  6l  Renshaw's  Ranch  . . . 
Dilley 


Authority. 


Oregon  &Cal.  R.  R 

A.  £l.r.  R 

Wheeler 

N.P.R.R 

W.  &  O.  d^O.C.R.R 

Wheeler 

Med.  Dept.  U.  S.  A 

Smithsonian  lust 

Oreg.&Cal.R.  R 

Oreg.  R.  R.  &  Nav.  Co 

Wheeler 

W.  d[^0.  d&O.  C.  R.  R 

Wheeler 

Wheeler..-, 

Wheeler 

N.  P.  R.  R 

Wheeler 

Wheeler 

N.P.R.R 

Wheeler 

Wheeler 

Powell 

Wheeler 

Oreg.  &  Cal.  R.  R 

Pacific  R.  R.  Reports 

W.  &0. 4feO.  C.  R.R 

Wheeler 


Wheeler 

Wheeler 

Wheeler 

Oreg.  R.  R.  &  Nav.  Co 

Wheeler 

Oreg.  &Cal.  R.  R 

X^  •   m   •   M\t%  Xw  «••«••    ••••••    ••••    •••• 

A^  •  ^  •  A^«  JCv  ••   ••   «•  ••    •••«••  avvv** 

W.  &0.  d[^0.  C.  R.  R 

Wheeler 

W.  d[^0.  &0.  C.  R.  R 

Wheeler 

Powell 

^Tieeler 

Oreg.  &  Cal.  R.  R 

Wheeler 

Wheeler 


Wheeler 

Wheeler 

S\  •  XT  m  Xv*  Xv  ••••••  •«••••  •••< 

Oreg.  R.  R.  Sl  Nav.  Co . . 
Oreg.  R.  R.  &  Nav.  Co. . 
W.  iO.  &0.  C.  R.  R.. 

Wheeler 

Wheeler 

Wheeler , 

Wheeler 

W.  &0.  &0.  C.  R.  R... 


Elevation. 


FwL 


S49 
4,909 


1S3 

8,845 

50 

3,300 

818 
3,418 
1,796 

818 

4,184 

4,553 

5,184 

60 

9,541 

4,495 

46 

1,561 

4,837 

44 

6,057 

175 

516 

888 
8,736 
7,000 
6,356 
8,308 
4,675 

148 

160 
4,336 

134 

814 
90 

800 
4,569 

853 
5,718 

857 
7,143 

565 
3,197 
8,148 

538 
4,873 

135 

106 

77 

1,141 

814 

166 
8,563 
8,807 
4,657 

817 


BalL 


(366) 
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[BULL.& 


Station. 


Drains 

Drew  Valley  Poat-Office 

Duke 

Dnrand's  Ranch  (Silver  Lake) 

East  Portland 

Ebla 

Empire 

Eugene 

Flnnegan's  Ranch,  Military  Road 

Fish  Lake 

Flet cher  Ranch  Valley 

Forest  Grove 

Foster's  Ranch,  on  Summer  Lake 
Froman 


Gaston 

Gtorvais 

Goltra 

Granite  Mountain .' 

Grant's 

Grant's  Landing 

Green's  Ranch 

Hald's  Ranch 

Halsey 

Harney's  Lake 

Harrisburg 

Harris's  Ranch 

Henderson 

Hillsborough 

Hood  River 

Hoskin's  Ranch,  Silver  Creek 

Hubbard 

Independence 

Irvineville 

Jefferson 

Jones  Ranch,  Honey  Creek 

Junction 

Kenny 

Klamath,  Fort 

Do... Luke 

Klamath  Marsh 

Lake  View 

Lane,  Fort 

Langden's  Ranch 

Lapwai 

Latham 

Langhlin's  Pass 

Lebanon 

Little  Meadows,  on  £.  Fork  of  De  Chute's. 

Lodge  PAe  Spring 

Loffan,  Camp 

Lo-lo-che-wis  Mountain 

Luera  Ranch 

McCoy 

McMinnville 

Marion 

Martin 

Meacham  Station 

Miller's  Ranch  (Summer  Lake) 

Milwaukee 

Mosier 

Moss's  Ranch 

Mud  Springs 


Authority. 


Oreg.  &Cal.  R.  R 

Wheeler 

U.S.C.&G.S 

Wheeler 

Oreg.  d[^Cal.  R.  R , 

Toner 

TI.  S.C.  &G.  S , 

Oreg.  &Cal.  R.  R 

Wheeler 

Wheeler 

Wheeler 

W.  &0.  <tO.  C.  R.  R... 
Wheeler 

J\%  OD    3^m  M\9  Mm    •••«••   •   •••••< 

£\»  OD    MJm  X^fl  XV   •••■••■■•   •••! 

W.  &0.  JbO.  C.  R.  R... 

Oreg.  &Cal.  R.  R 

A.<tL.R.R , 

Wheeler , 

Powell 

Wheeler 

Wheeler 

Wheeler 

Oreg.  dtCal.  R.  R 

Wallen 

Oreg.  &Cal.  R.  R 


U.  8.  C.  &G.  S 

W.  d&O.  d[^0.  C.  R.  R 

Wheeler , 

Wheeler 

Oreg.  &Cal.  R.R 

W.  &0.  &0.  C.  R.  R 

A, &,  L. R. R  ................. 

Oreg.  &Cal.  R.  R 

Wheeler , 

Oreg.  &Cal.  R.R 

U.  8.  C.  &G.  8 

Wheeler , 

Pacitic  R.  R.  Reports 

Wheeler , 

Wheeler 

Toner 

Wheeler 

Toner 

Oreg.  dtCnl.  R.  R , 

W.  &0.  &0.  C.  R.  R 

A.4&L.R.R 

Wheeler 

Wheeler 

Smithsonian  Inst 

Wheeler 

Wheeler  : * , 

W.  dr.  O.  &0,C.B,.R 

W.  &0.  d&O.  C.  R.  R 

Oreg.  &Cal.  R.  R 

U.S.  C.  &G.  S 

Oreg.  R.  R.  &  Nav.  Co 

Wheeler 

Oreg.  ACal.  R.  R , 

Wheeler 

Wheeler 


•  »  •  •   •  •  •  I 


Eleyation. 


318 

4,953 

10 

4,318 

58 

500 

49 

451 

>M43 

3,155 

4,819 

193 

4,174 

283 

«87 

206 

810 

306 

8,990 

180 

336 

4.470 

3,287 

307 

4,150 

332 

1,187 

39 

198 

260 

4,139 

206 

195 

336 

864 

4,466 

345 

100 

4,108 

4,131 

4,371 

4,8S5 

1,200 

5,108 

1,000 

657 

302 

371 

4,256 

1,648 

5,600 

7,967 

2,443 

191 

178 


83 
3,161 
4,420 
117 
100 
4,418 
2,443 


(3GG) 


OREGON. 


243 


Station. 


g 

onnt 

ring 

Monntatn 

in-lake 

Ib 

hiU 


Fort 
y.... 
rt.... 


noh 

Bnch  (Sammer  Lake), 
ak 


nt. 
t.. 


ipposite) 

'oorth  street  bridge 
ignal  Station 


Signal  Station, 


ce 


nt 

ridge,  Descbntes  River 

sh 

use 


Lake 

mountain. 

188 


mnt 


>y 


auction 

Signal  Station 
*ort 


k 

sadee 

math 

(opposite). 


ng  Agency 

ng  Indian  Agency 

ng» 

unp 


Authority. 


Wheeler 

Wheeler 

Wheeler 

Wheeler 

Wheeler 

U.  S.  C.  &G.  8 

W.  JbO.  &0.  C.  K.  R... 

Wheeler , 

Oreg.  &Cb.\,  R.  R 

Toner  

Orejr.  &Cal.  R.  R 

Mea.  Dept.,  U.  S.  A 

W.  &0.  &0.  C.  R.  R.. 

Wheeler 

Wheeler 

Wheeltir 

Oreg.  R.  R.  d&  Nav.  Co. .. 

U.  C$.  O.  u^.  (t.  0«  •>•«  ..•••< 
U .  S.  V/ .  OCm  \jt»  O.  ••••  •.««■< 

Wheeler , 

Smithsonian  Institution . 
W.  &0.&O.C.R.R.... 
Pi  .  X  .  R.  R .....  I 
Pacific  R.  R.  Reports 


>  »  •  •  •  •  •  I 


U.  S.  Signal  Office 

Wheeler 

^ *   XT*   X%«  Xi> •  «•.*.*  ...... 

W.  &  0.&O.C.R.R.. 

Oreg.  &  Gal.  R.R 

U.  S.  Signal  Office 


W.  &  O.  &  O.  C.  R.  R 
Oreg.&Cal.  R.R.... 

Wheeler 

Wheeler 

Wheeler 


U.S.C.&G.  S 

Xi  •    X^  •    A^*    Mum  •••«  ••••  «««••« 

Wallen 

Wheeler 1 . . . 

Pacific  R. R.  Reports. ... 
Oreg.&Cal.  R.R....... 

Wheeler 

N.P.R.R 

Oreg.  &.  Cal.  R.  R 

Wheeler 

Oreg.  R.  R.  d&  Nav.  R.  R. 

Xi  •    MT  •    Xv«    Mum  ••••«•   •••»••  •« 

U.  S.  Signal  Office 

Med.  Dept.,  U.  S.  A 

Oreg.  R.  R.  &,  Nav. Co.. 

Wheeler 

Wheeler 


Pacific  R.  R.  Reports 

Smithsonian  Institution 

Wheeler 

Wheeler.... 

Wheeler •.. 

Wheeler 


Elevation. 


4,739 

3,693 

2,914 

6,471 

5,117 

5 

204 

2,415 

450 

810 

99 

50 

234 

3,330 

4,496 

7,367 

1,043 

24 

6 

9,816 

150 

53 

43 

66 

190 

67 

2,899 

236 

253 

485 

537 

4,671 

158 

187 

9,016 

702 

4,960 

1,151 

37 

46 

4,196 

8,415 

5,595 

269 

7,519 

60 

310 

1,089 

277 

302 

384 

6 

2,793 

7,298 

127 

4,131 

105 

104 

120 

1,574 

1,513 

1,529 

5,730 


(367) 
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iBUU-flL 


Station. 


Warner  Lake  Fiat. 

Watnmpi  Lake 

Wells 

Willows 

Woodland 


Authority. 


Wheeler. 


W.  A  O.^bP.  O.C.  R.B. 

N.P.  R.R 

U.S.C.^bG.8 .... 


Elevation. 


4.544 

4,S87 

947 

04 

107 


(368) 


PBNNSYIiVANIA. 


Btotioii. 


Abiiiffdon  Jnnction 

Abington 

Aokley'B 

AdamsYille 

Alftddin  Station ^ 

Alba : 

Albion ^ 

Albnrtis 

Allegheny 

Allegheny  City 

jjo Sycamore  street 

Do East  Lane 

Allentown,  B.  M.  at 

Allentown 

AlleDville 

Allenwood 

Alligiipns 

Alpsville 

Alton 

Alton  Summit 

Altoona 

Do.W.  line  of  ticket  office 

Do.£ront  door  of  ticket  offiqe 

Ambler 

JUiderson's 

Do....wator  station 

Andover 

Angora 

AnnTille 

Apollo 

Apple's  brick  honse 

Aqnednct 

Ararat  Dnmmiw >«>•>•••••  •>•••••••••••  ««< 

Archbald 

Ardmore 

Argyle , 

Armstrong's  Coal  Mines 

Armstrong  Station 

Arnold's  Station 

Amot 

Ashland 

Ashland  Depot 

Ashley 

Ashtabnla 

'Athens  Bridge 

Athens  Mills 

Anbnm 

Anbnm  Jnnction 

Aostinbnrgh 

Arery 

Aron 

AvondflJe 

Do... crossing  P.  4t  B.  C. R. R 

Do . .  .opposite  center  of  coal  office . . 

Babcock 

Baden 

Bailey's  Rnn 


Anthority. 


N.Pa.R.R 

N.E.Pa.R.R 

Del.  L.&  W.R.R.-. 
D.,A.V.<tP.  R.R.. 
A.&G.W.R.R 

J\m  T  •  X*«  MjL  •«••*•  •«*• 
^1  •  \y •    X««  Mjm •>•*«■  *««. 

E.&P.R.R 

C.R.R 

Pa.R.  R 

P.,Ft.W.<tC.R.R. 
W.  Pa.R.R 


'  •  •  «  «  •  •  •  < 


•  •••••  • 


U.S.C.&G.S 

Xj*  CK>  D*  JS*  X* •*>.  ..*«>•  •>■■••* 
M.»  xC.  A  •  •  •  •  •  •  < 

C.&  W.R.B. 

Pa.R.R 

B.d&O.R.  R. 
N.Y.,L.E.<tW.  R.R.. 
N.Y..L.E.&W.  R.R.. 
Pa.R.R 

Pa.R.R 

N.Pa.R.R 

Pa.  R.  R 

Pa.  R.R 

L.  S*  CL  M.  S*  R*  R... .. 

W.  C.  &P.  R.  R 

Lebanon  Valley  R.  R  .. 

W.  Pa.  R.  R 

8.  AN.  R.  R 

Pa.R.  R 

N.  Y.,  L.  E.  &  W.  R,  R 

Pa.R.R 

P.  &K.  C.  R.  R 

B.  &f  O. R. R. ..*•.*•••- 
A.  V.  R. R.. .....-..•.•• 

A.V.R.R 

Tioga  R.R 

N.C.R.R 

M.  oc  o.  R.  &•*••••  •«•• 

L.  &S.  R.  R 

N.  C.  &B.  V.  R.R.... 
Lehigh  Valley  R.R.... 

P.&P.  R.  R 

Phil.  &R.  R.  R 

D.  Ot>  D.  X(.  Xv .•«■■«  *.*.. 

N.  C.  &B.  V.  R.  R  .... 

M.  R.  R  ....  ..*> .... ... 

Lebanon  Valley  R.  R  .. 

P.  &B.  C.  R.  R 

Pa.  &.Del.  R.  R 

Del.,  L.  &W.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 
P.,  Ft.  W.  &  C.  R.  R  .. 
W.  Pa.  R.  R 


Eleyation. 


«••• • •••*•• 


FeeL 

254 

295 

1,058 

1,236 

1,148 

6,793 

1,349 

857 

445 

1,158 

738 

741 

741 

321 

257 

1,647 

482 

1,920 

768 

2,082 

2,140 

1.179 

1,178 

1,181 

199 

500 

499 

1,095 

745 

442 

823 

558 

377 

2,023 

968 

359 

1,161 

779 

746 

793 

1,682 

269 

869 

634 

683 

779 

1,266 

471 

466 

815 

979 

487 

227 

2,821 

530 

1,427 

710 

753 


(369) 
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(BULL.S. 


Stotdon. 


BallfB 

Bainbridge 

Bait's 

Baker's 

Bald  Eagle  Hailroad  Junction 

Do 

Baldwin's 

Banning's 

Bamestown 

Bamesville 

Bamet  Mine 

Bane  Forge 

Barton 

Bath 


Banmgardner's  Station 

Baxter's 

Beach  Haven 

Beaghley's 

Bear  Lake 

Beatty's  Station 

Beaver 

Beaver,  at  Ohio  Biver 

Beaver  Co.  Collieries,  New  Castle 

Do Brier  Hill,  Mahon- 
ing Valley 

Do Hattenborgh,  Lower 

Do Sandy  Lake 

Do Sandy  Lake,  Lower 

Vein 

Beaver  Dam 

Beaver  Falls 

Beaver  Valley  water-tank 

Bechtelsville 

Bedford 

Beechwood 

Beersville 

Bellefonti^ 

Belle  Valley 

Bellevne 

Bell's  Mills 

Bell's  Mills  Junction 

Belmont 

Benezette 

Bennett 

Bennett  Station 

Bennington  Furnace 

Berlin 

Bemice 

Berwick 

Bethany 

Bethayer's  Station,  ^  mile  fix>m  Junction. 

Bethlehem 

Bethle h em  J  un  ction 

Biehl 

Bigler 

Big  Shanty 

Bird-in-Hand 

Birdsborongh 

Birminirham 

DoT 

Do bridge 

Do 12th  street * 

Do 18th  street 


Autliority. 


Pa.B.  B 

Pa.R.  B 

Pa.  R.  B 

S.  w>  M.  F«  B.  £•>*••• 
B.  QL  S.  S.  B.  A .  • . . .. 

T.  A-  C.  R*  R  ........ 

Chester  Valley  R.  R  . 

B.  &0.  R.  R J. 

E.  B.  ^bW.  R.  R  .... 

C.  &  W.  R.R 

H.  &B.T.  R.R 

Pa.R.R 

S.  C.  K.  R..  ..••...... 

L.  A-  Li*  R. R  ......  .». 

L.  CL  Q.  R.  R....  .... 

Bennett's  Br.  R.R... 
Del..  L.  d^  W.  R.  R  .. 


•  ««•«< 


:\ 


Berlin  R.R 

A.&G.W.R.R 

Pa.  R.R 

Cleve.  d&P.R.R 

Levels 

N.C.&B.  V.R.R J 


N.  C.  &B.  V.R.R 

N.  C.  4feB.  V.R,R 
N.  C.  &B.  V.R,R 


>  «  *  •  •  • 


W.  4lR.R.R 

P.,Ft.W.&C.R.R. 
C.  &  Yi»  R.  R  ...... 

C  R.  K  ...... .... ...... ....'. 

Bed.  ^b  Bridge. R.R 

P.  d&E.R.R 

£.  BroadtopR.  R 

Bellefonte  Branch  R.  R 

P.  &E.R.R 

P.,  Ft.  W.  CL  C  R.  R  -•«-  .•*. 
Bennett's  Br.  R.  R 

Phil.  &R.R.R 

Bennett's  Br.  R.  R 

W.  Pa.  R.  R 

Del.,  L. oL  j^m  R. R....  ...... 

Pa.  R.R 

Berlin  R.  R 

S.L.  dE^S.R.R 

Del,  L.  &W.  R.  R 

0»    W  •  XTtt*  Xw«  Xv  ••*•    •••••«»4*« 

j^ m  MTwk*  M\9  M%t ••••*•  •*••  «•«•  •*•• 

Lehiffh  Valley  R.R 

XJ»  G&    JhJ*  JCv«   JUm    ••••••    •••*   ••»•   •*• 

L.  C.  &  S.  C  R.  R  ........«••. 

T.  &C.  R.  R 

N.Y.,  L.  E.  4fcW.  R.R 

Pa.R.  R 

Phila.  &R.  R.R 

Pa.R.  R 

P.,  C  QL  St.  L.  R.  R. ......... 

B.  &0.  R.R 

MT*       T    .    0&    V^.   J\*     X«  .V.**.    ....   ..a* 

P.  V.  &C.R.R 


Elevation. 


FeeL 
387 
S71 
452 

1,889 
7» 
989 


804 

486. 

1,0R4 

1,388 

794 

804 

4SS 

384 

1,206 

530 

S,OIO 

1,560 

1,073 

711 


793 


1,083 
1,313 

1,113 


771 

904 

401 

1,009 

1,944 

668 

744 

1,007 

798 

1,968 

1,060 

49 

1,040 

741 

563 

9,038 

9,176 

1,868 

506 

1,061 

144 


518 
1,669 
1,730 


173 


766 
751 


795 


(370) 
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station. 


igluuD,  22d  street . . 
» 30th  street. 


I 

Lick. 


Log 

Log  Mountain 

B  Station 

Walnut 

^*nmace 

rille  Janotion,  intersection  of  B.  &, 

of  Pa.  R.  R.  with  main  line 

illCy  Market-street  Station 

>n 

'  Rnn  Summit 

field,  Iron  Mines  and  Furnace 

iburgh 

S^'::::::::::::::::;:::::::::::::: 

r 

ffon 


ia  Junction. 


I 

insYille. 


1 

'arm ...... ... 

own 

Ksk's 

Ksk's  Station 
rd 


r» 

I  Bend  Station. 

r's  Summit 


»n'8  Station 
inville 


'Wine 

rwine  Summit 

I!reek 

port,  Bedford  County 

....  Bedford  County 

Montgomery  County 

Cnml^rlana  CoDuty 

Cumberland  County,  north  end 

Susquehanna  Bridge 

....  Clearfield  County 

ton,  bench-mark 

ville 

it  Station 

I's  Station 

,  middle  of  Market  street 

Tord 


Top  City 
ille 


rajviUe 


2r. 


▼ille,  bench-mark 

f 


n 


ide,  at  crossiug  of  creek 

ruunel 

ille  Station 


Authority. 


P.V.&C.R.R 
P.V.&C.R.R. 
B.  V.  R.  R.... 

X^  V*    M^^    Xw  •«•««•    a 

Pa.  R.R 

Levels 

Lehigh  YaUey  R.  R. 
Pa.R.R 


> .  ...•«. 


'..«.« 


. . ...... 


...... 


Xro.  Xd.  Xli ......  .  .••» 

Mr  a*  M>»  JC*  ........... 

£.  Pa.  R.  R....  ..•• 

XI.  &  B.  T.  R.  R .  • .  • 

Xrtt.    M%»  Mjm  .......  «•.. 

Del.,  L.  &  W.  R.  R.... 
Tioga  R.  R 

X .    0&    Kj .   Xv.   X* a.**..  ...a 

Pa.  R.R 

P.,  W.  &,  B.  R.  R.... .. 

PhiL&  T.R.R 

Beonett's  Br.  R.  R 

E.  Pa.R.  R 

X^«    Ob*    O*    X^*  JUm •••«*•  «••«• 

Chartiers  R.  R 

P.,  T.  oc  B.  R.  R. ...... 

C.  R.  R......  ..••...••. 

B.  oc  O.  R.  R...... ..... 

^  9Mm    Xw.    £d ......    ......    ... 

N.  Y.,  L.  £.  &  W.  R.  R 

MU9    Ob*      \J  •     M\m    Xw  •*••••   •*•»•«    •••• 

^&«    T  *  ^^«    XV  ••••  ••••  «•••••«•••• 

J^*   Ob*    J^«    X  •   iA^«   J\  •••««•  •  •««A«« 

1j»  o«  ol  M*  o*  B*  B«««*«»  •  •••• 

Xa.9     t  •  J%«    Xv  •»••••  ••••••••»••«• 

v^  •  Ob*    W  •  X\»  X\  ••••  »•«•  •«••  •«•• 

N.  Y.,  L.  E.  <t  W.  R.R 

W  .  0£>  X*.   X(>.  X%  ....  ......  ...•■. 

P.  &B.  C.  R.R 

Del.f  L.  &,  Yr,  R.  R.... ..'.... 

Bed.  d&  Bridge  R.R 

B.JbO.R.R 

Phil.  &R.  R.R... 
xi*  C«  xc»  S« •  • « 


•  •  •  •  • 


Elevation. 


I  *  *  •  •  I 


•  ••••••  •< 


•  •  «  •  •  < 


•  •••••• 


I  •  •  •  •  •  I 


: 


Cumberland  Valley  R.  R. . 
T.  oc  C.  R.  R... 
P.  B.  R.  R ..... . 

Chartiers  R.R  .. 

A.V.R.R 

Pa.R.R 

Phil.&T.R.R.. 

P.  &C.  R.R.. 

Levels 

Schuy IkillVaiiey  r! r". *. 

N.Y..R&P.R.R 

L.d^L.R.R 

X^«    Mjm    Xlf*   MM     ••«*••    •■*•••    ■• 

E.B.  &W.R.R 

Mt.  A.  R.  R  ........«.*••. 

B.&O.R.R 

Bennett's  Br.  R.  R 

B.  OL O.  R.  R.... .... .. .. 


Feet. 
78C 
761 

2,044 
482 
963 
402 

1,616 
922 
649 

1, 114 

1, 113 

1,011 

418 

1.234 

1,460 

489 

1,348 

1,547 

1,033 

60 

35 

1,074 

454 

436 

865 

1,086 

o89 

760 

828 

1,464 

2,118 

856 

1,108 

1,200 

961 

1,285 

1,047 

566 

273 

502 

030 

941 

76 

365 

357 
1,190 
305 
822 
747 
757 
21 

873  : 

1,983' 
778 

1,448 
313 
478 
331 
707 

1,558 

1,235 
757 


(371) 
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[MqjL& 


StaUon. 


Authority. 


EleratiocL 


Brownsville  at  Monongahela  River 

Bruce,  bencli-mark 

Bmckhart's 

Brush  Run 

Broshton  Station 

Bryausville 

Bryn  Mawr 

Buchanan's 

Bnchannon 

Buck  Monn  tain v 

Buffalo  Station 

Bulger 

BunlLerHill 

Do : 

Bunkertown 

Burgettstown 

Burkholder 

Burning  Well  Station,  cor.  of  coping,  lower 
end,  N.  arch  culvert,  above  Burning  Well 
Stotion 

Bushore 

Butler 

Butler  J  unction 

Bnttsville 

Cabean's  Station 

Caledonia  Tunnel,  £.  end 

Cain 

Cambria 

Cambridge 

Camden 

Cameron 

Do 

\/amp Demo w u  •*•••«  •••*••••••>  ■■••  ••••». 

Camp  Ground  Station 

Camp  Hill 

Camp  Hummel 

Canaan 

Cannansburg 

Cantner 

Canton 

Carbondale 

Do Coal  Brooke  Breaker 

Do Canal  level 

Carlisle 

Do.B.  M.  on  base  of  column  west  side 

of  Jail  entrance 

Carlton 

Carpenter's 

Carpenter's  Station 

Castleman 

Catasauqua 

Catawissa 

Do 

Catfish 

Catfish  Station,  door  sill  telegraph  office, 

south  side 

Cedar  Hollow 

Central  Point 

Centre  Hall 

CentreviUe 

Do 

Chadd'sFord 

Do 


Cumberland  Tumpika . . 

P.B.R.R 

R*  A  C«  B*  R-.-'w..  ...• .. 

Pa.R.R 

Pa.  R.R 

P.B.R.R 

Pa.R.R 

£•  B.  ct  Yf*  R«  R  .•*..... 
Li.  C  cc  S.  C  R.  R.....*  • 

L.^bB.  R.R 

W.Pa.R.R 

P.  C.  w>  St.  L.  R.  R .....  • 
L.  w> T.  R. R  ...... ...... 

N.Pa.R.R 

S.4&N.R.R 

P.  C.  &  St.  Ij.  R.  R  .....  • 
Berlin  R.R 


A.V.R.R 

S.,  L.  A  S.  R«  R  .......... 

W.Pa.R.R 

W.Pa.R.R 

N.Y.,R.&P.  R.R 

L.d^Q.R.R 

Bennett's  Br.  R.  R 

Pa.R.R 

Pickering  Valley  R.  R . . . 
A.  &G.  W.  R.R 

P.V.&C.R.R 

P.  A £.  R.  R...... .... ... 

1^1. ,  ij»  OL  Yi»  R.  R  ..•«•• 
J.  8.,  P.  C  A  B.  R.  R. .. . 

A.  V.  R.  R  ...... ...... .. 

N.Pa.R.R 

M, .  Off  V^.  X%.  Xli ••••••  ...... 

Pa.  R.R 

Chartiers  R.  R 

8.&M.P.R.R 

N.  C.  R.  R  ............••< 

N.  1.,  ij»  x^,  A  Yft  R.  R..«< 


Cumberland  Valley  R.  R 


U.8.C.&G.S 

A.dr  G.  W.R.R 

N.C.R.R 

Pa.R.R 

B.  A  O.  R*  R...... ...... 

LehirfiVaUeyR.R 

C  A  Yf»  R.  R  ......  •••••< 

D. ,  H.  A  W^.  R.  R  ...••.., 

JLwm9  £v.  ^\  ......  ......  ...«i 


A.V.R.R 

Chester  Valley  R.  R . . . 
P.  A  K.  C.  R.  R ..... . 

L.  C*  A  S.  C  R*  R. . . . . 

Chester  Valley  R.R... 

P.F.&B.R.R 

P.  A  B.  C.  R.  R . . . . . . , 

W.  A  R.  R.  R. «••.... 


FmL 
873 
331 
4S5 


Ml 
416 


1,069 
1,600 

766 
1,156 

437 


706 
1.011 
l,99ii 


MS 
1,693 
1,008 

760 
1,996 


1,148 
369 


1,163 

1,158 

754 

964 

458 

700 

789 

17B 

1,68S 

1,066 

935 

9,108 

1,961 

1,079 

1,086 

965 

477 

473 
1,047 
1,901 

854 
1,767 


477 
470 
968 

859 

246 

1,184 

1,979 

909 

1,997 

199 

175 
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Stfttion. 


mrg 

....B.  M.  on  base  north  pillar 
front  conrt-house 


/ille . . . 
Station 


lights 
rings 
[iU.. 


dge 


e 


admit 


)reek 

Bishop's  Sommit 


.Crossing 


intersection  of  W.  <!t  K.  R.  R 


g... 
lale. 


tAtion 
ion  ... 
© 


;ro68  Roads 


unction  Col.  Br.  of  Pa.  R.  R 

fillSt 

Jol.  Depot 

*a.R.R.  Depot 

*a.  R.  R.  track  in  front  of  passen- 
ger station 


Authority. 


Cumberland  Valley  R.  R. 


U.  S.  C.  <&  G.  S . . . . 

,  C  &>  £»  R.  R .....  • 

L.  4&  Li.  R.  R 

W.  C.  &P.R.  R  .. 
P.  &B.  C.  R.  R  ... 
Pickering  Valley  R.  R 
Phil.&R.R.R  ... 
B.,  C.  CL  P.  R.  R. .. 

X  vkm    XV*    XV  ••••••   •••• 

JL   Ckm    XVa    XV  •**«••    *••• 

Pa.  R.  K 

Del.,L.  &W.  R.  R 
Phil.  &N.  R.R... 

B.&O.R.R 

P.  OL  £.  R.  R ..... . 

P.  <&  £.  R.  R 

L.  S.  &  M.  S.  R*  R . 

^  •  V/.  JV»  1\  ....  .... 

E.&P.R.R 

B.  &,  O.  R.  R ..... . 

1,  OL  C  R.  R  ..... . 

T.&  C.R.R 

McK.  &B.  R.  R... 
W.C.&P.  R.R... 
N.  C.  &  B.  V.  R.  R 
Lt.  &  \j,  R.  R ..... . 

L.  8.  &  M.S.  R.R. 
N.C.  &F.  R.R... 
H.  &B.  T.  R.  R... 
H.  &B.  T.  R.  R... 

Jj.  &  S.  R.  R 

W.&R.  R.R 

Pa.  R.R 

P.T.  &B.  R.  R... 
L.  C.  &,  S.  C.  R.  R . 
A.  &G.  W.  R.R  .. 
H.  &,  B.  T.  R.  R 
N.  Pa.  R.  R  . . 
W.  &  R.  R.  R 
S.  &,  S.  R.  R  . 

\y»   JtV.    XV  ...... 

Li.  4&  S.  R.  R  . 
McK.  &  B.  R.  R 

A.»     T   .    XV.  Xv     •  .  a  .  . 

E.  Broadtop  R.  R 
Perkiomeu  R.  R 
B*G.R.R  .... 

Pa.  R.R 

P.T.&B.R.R 
N.  C.  R.  R  .. . . 
Pa.  R.  R . . . . . 
York  Br.  Pa..  R.R 
R.  &C.  R.  R.. 
R.  &  C.R.R. . 

C.  &P.  D.R.R... 

C.  &P.  D.  R.R... 
A.&G.W.  R.  R  .. 
P.  <&  £.  R.  R . . . . . . 

P.&B.C.  R.  R... 
A.  &  G.  W.  R.  B. . 


Elevation. 


Feet. 
618 

620 

641 

576 

765 

840 

234 

278 

410 

1,474 

255 

351 

491 

455 

184 

761 

l,3d6 

2,024 

1,164 

366 

804 

1,143 

1,103 

1,140 

2,074 

109 

900 

362 

1.199 

1,194 

1,126 

1,110 

585 

815 

380 

1,134 

1,026 

1,064 

872 

34 

525 

874 

316 

^62 

1,543 

746 

1,359 

155 

1,642 

285 

1,067 

1,148 

251 

251 

264 

2r>o 

251 

241 
1,427 
1,401 

237 
1,361 
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250 


ALTITUDES   IN  THE   UNITED   STATES. 


(BOUk.&. 


Station. 


Concord 

Gonemaogh 

Do Furnace 

Conestoga 

Conewago 

Do... Bridge 

Confluence 

Connantsville 

CoDoeantPool 

Connellsville . 

Do 

Do..S.  W.  Pa.R.  R 

Conshohocken 

Cook's : 

Cook's  MillB 

Cook's  Run 

Cook's  Station 

Cools 

Cool  Spring 

Coopersbnrg 

Copeland  Station 

Coplay 

Copper  Works 

Comog's 

Cornwall 

Com  wall's 

Corry 

Do. grade  crossing  P.  4l  £.  R.  R 

Corry  Junction 

Do.Junction  with  P.  &  E.  R.  R 

Do  .Junction  with  B.,  C.  &  P.  R.  R 

Do. crossing  first  avenue 

Do. crossing  Centre  street 

Do.crossingP.,  E.  &  A.  O.  W.  R.  R 

Do. Station 

Do. grade  crossing  B.,  C.  &  P.  R.  R 

xy V CauO^V^Mr Av •«*«*•  •••«••  «••»«•  «••««»  •«»••• 

Coulson 

Coultersville 

Cove 

Covert's  Mills 

Covington 

Cowanshannock  Station 

Crafton 

Crawford 

Do 

Crawford's 

Crescentville 

Cresson 

Do.R.  R.  Junction 

Do^witch  to  E.  &  C.  R.  R 

Crosby 

Crosses  

Cross  Road 

Cumbola 

Cupola 

Cnrwensville 

Daguschahonda 

Danoga 

Dallastown 

Dam 

Dampman's 

Danville 

Do 


Authority* 


>  «  •  •  •    m  * 


P.  &E.  R.  R 

Pa.R.R 

Pa.  R.  R 

Yr,  A  R«  R.  R  ..... 

Pa.  R.  R 

Pa.R.  R 

B.  &0.R,  R 

E.  d^P.R.  R 

Levels 

P.  A  C.  R.  R  ..••.........••. 

S.  W.  Pa.  R.  R 

J3«   OE>  \Jm  Xv.  JA  ...•*•  .■•••.  *■•) 

Phil.  &  R.  R.  R.«>.  >.•..•  •••, 

Chartier'sR.  R 

B.  &O.ILR 

P.&^E.R.R 

£.  BroadtopR.  R 

M.  R.  R ..................... 

S.  d^  A.R.  R 

N.Pa.  R.R 

Pa.  R.R 

Lehigh  Valley  R.  R 

B.  &0.  R.  R 

£.y  B.  oc  vV.  R.  Iv  ...••>  *..... 
L. oc  C R. R  ...... ........... 

Jl  mXm  1.  OD   X  .  .A^.  MJm  ......    ........ 

P.<tE.R.R 

A.&G.W.  R.  R 

P»y  T*  &  B.  R«  R. ••••«•  •••••« 

Jr  vy  X  •  Qu  £^«  £«•  xi»*  ••••••  •••••« 

MT  •  f  X  •   Obr  M^9  iA^*  iA^  •  •*•«••  «*•*«« 

mT  •  *  X  •   %X*  ^#«   iA^«  XV  •«•••••  •«••«« 

X^  •  •  X  •    Ob*  X^*   XV*   XV  •  ••••«•  ••«««« 

A.  &G.  W.  R.  R 

J\ .  CE>  Kf*    W .  xL.  a  ......  .....a 

J.  Oty  P.  C.  oL  B.  R.  R. ....... 

N.  C.  &F.  R.  R 

B.&O.  R.R 

IL  &B.  T.  R.R 

N.  C.  &B.  V.  R.R 

Tioga  R.  R 

A.  V.  R.  » , 

P.  C.  &St.  L.  R.R 

H.  AB.  T.  R.R 

N.  Y.,  L.  E.  &W.  R.R 

A.  &G.  W.  R.R 

Phil.&N.  R.  R 

Pa.  R.R , 

E.  «&C.R.  R 

McK.  <&B.  R.  R 

E.  &P.  R.  R 

8  B  R  R 

Schiiylkill  VaUey  R.'  r".  ! .'  1  -'.* ! 

E.  B.  &W.  R.  R 

T.  AC.  R.  R 

P.  d&E.R.R 

P.  &E.  R.  R 

P.  B.  R.  R...... ...... ....... 

E.  at  C.  R.  R. ....... ........ 

E.  B.  &  VV.  R.  R 

C.&W.  R.R 

XJt .    Xa .   0&     W  •    MXr*  JOm ..  a.....  •••« 


Elevation. 


1,3S4 

1,135 
647 
429 


1,346 

1,066 

l,(tt 

SM 

915 

SO 

1,003 

774 

709 

1.541 

1,547 

1,1S7 

549 

863 


763 

361 

603 

39 

1,431 

1,488 

1,423 

1,433 

1,445 

1,439 

1,434 

1,431 

1,431 

1,443 

1,661 

1,277 

76H 

.  921 

790 

1,206 

809 

679 

1,242 

2,096 


95 
2,017 
2,098 
9,i'26 
1,540 
765 


1,141 
1.480 
1,605 
667 
1,900 


494 
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Station. 


!^.  E.  end  depot,  top  of  near  rail. 


od 
1  . 


3aet  end  R.  R.  bridge 

center  of  passenger  station 


u  B»  Br.  A.  B 


^tion 

Water  Qap 


a  Station. 


tion 

Jonction,  Col.  Branch, 


.Jonction. 


tation 
ille... 
brge.. 


DU 


...terrainns    jonotion  with  N. 


n. 
le 


Innction  with  P.  &.  £.  R.  R  — 


lUe. 


idy 

Borongh 


k 


Dborgb 

rty  Station... 
uioy  Junction. 


.  M.  on  W.  comer  jailL 
indow  sill  £.  side  C.  H 

.M.at 

L  R.  Junction 

f  Station 

»Tlll6 


Authority. 


'9 ••••«• 


Del.,  L.  &  W.  R.R 

P.,  W.  4&B.  R.  R 

W.  C.  4&P.  R.  R 

P.,  fv.  W.  c&  C/.  R.  R  •  •  *  *  • . 
W.  CAP.  R.R 

£%•  \j9  XC*  A  ••••••  • 

8.  W.  Pa.  R.R 

P. I  T.  OL  B.  R.  R. ....... 

B.  c&  O.  R.  R  ........... 

N.  Y.,  L.  E.  &  W.  R.  R  . 

W.  Pa.  R.  R 

Del.,L.  &  W.  R.  R 

Bennett's  Br.  B.  R 

Jl  a.  X*.  Xw .... .  • 


Elevation. 


*  *  •  •  •  • 


•  •  •  •  m  * 


•  •  •  •  • 


W.  Pa.R.  R 

X^  M«  XV*   XV  •*••  ••••  ••••  ••••••••• 

Jul*  OCr  X^»  ^\»  XV  ••••  ••••••  •••••• 

Cumberland  Valley  R.  R 

M.  R.  R....  ....  ....••••..••. 

X  • )    O •    &>  Ot*  Xi.  R«  R....*a  .••• 

P.,  Ft.  W.  &  C.  R.  R 

Pa.  &Del.  R.  R 

i!i.  B.  oL  W. R.  R..».>. ....... 

tfX .    \^ .     JRr*    JRr  ....••    ...•    .•••   ...«   . 
aV.       ¥    .    ^^.     Xw  •«....    ......    ....... 

Phil,  o^  R>  R*  R.  .••>«....•  .4 . 
E.  B.  4&W.RR 

£.  B.  o^  W.  R.  R. ...••. .•>••• 

J^ .     X^tt.     JRr.    ^Xr «...    ......    ....    •*•• 

L.  Schnyl. R.  R...«  ....••  •••. 
L.  c&  S.  R.  R.**>«. ... 

P.  &E.  R.  R 

Bennett's  Br.  R.  R... 

P.  &C.  R.  R 

T.  &C.  R.  R 

1j»  C*  &  St  v»  B«  xv.««»««  •••• 

X^o*  XV*  XV*  ••••••«••••••  ••••  ••• 

Pa.  R.R 

Del.,  L.  &  W.  R.  R 

P.,T.  &B.  R.  R. 

W.  P.  R.  R 

E.  &.C.R.  R 

Schnylkill  Valley  R.  R....... 

Mr  •  y  X  •  Qt«  ^3*  XV*  XV  •••«••  ••■•••• 

B.E.Valley  R.R 

Vit    \Jm     Olf    C  .    tim    TL  ......   ....   ... 

Phil.  &R.  R.  R 

8.  W.  Pa.R.R 


•  •  tt  •  < 


•  •  •  • 


X^cv*   XV*  S% ••**«•  ••< 

£•  M*  xv*  £••••••••* 

Lehigh  Valley  R.R. 
L.  &>  S.  R.  R......  • 

U.  8.  C.  &.G.  8.... 

U.  8.  C.  &G.8 

U.  8.  C.  &G.  8  .... 
Lehigh  Valley  R.  R. 

^m  •      Y  •     M^»  XV  «•••••    ••«« 

D.,A.  V.  &P.  R.R. 


..... 


457 
45 
103 
961 
143 
349 
349 

flO0 
090 

1,076 
864 

1,583 

1,S24 
319 
435 
986 

1,178 
485 

1.307 
359 
548 
487 

1,507 

1,059 
788 
374 
910 
880 
647 
915 
161 
874 
866 

856 
347 
494 

1,633 
816 
813 

1,011 

1,453 

1,078 
356 
990 

1,400 

1,156 
741 

1,987 
661 

1,046 
635 
906 
119 

1,068 
918 

1,109 
810 
815 
357 
364 
814 
851 
975 

1,178 
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(■IIUi.& 


Station. 


Ebensborgh 

Eokley 

Economy  

Eddmgton,  Dunk's  Ferry  Road 

Edge  Hill 

Edgewater  Station 

Edgewood  Station 

Kd^eworth . 

Edinborongh 

Do . .  Geodetic  Station 

Edinburgh 

E^pt 

Eldorado 

Eldred 

Elizabeth 

Elizabeth  Furnace 

Elizabethtown 

Ellrod 

Ellwood  

Elm  


Emans  Junction.. 
Emarres  Station . . 

Embeenville 

Emigsville 

Emlenton  Station 
Emporium 

Do 

Emeworth 

Enon 

Enterprise 

Do 

Enz 


Eoch  wan  Station 

Ephrata 

Erie,  Depot 

Do. Chestnut  st.,  at  2d  st.  (Lake  Bluff). 

Do.Chesuut  and  26th  st 

Do. Water  in  reserroir,  city  water 
worlds 

Do. Centre  of  State  st.,  at  pier 

Do. Geodetic  Station 

Do. Signal  Station 

Espy 

Espyville 

Evans 

Evansburgh 

Everett 

Evergreen  Water  Station 

Everson 

E wing's  Mills 

Exeter 

Exton  

Factoryville 

Fairbanks,  junction  of  coal  road 

Fairhope 

Fairmount  Station 

Fair  Oaks 

Fairviow 

Fairview 

Do 

Do ^ 

Fairville 

Fall  Brook... 

Falls 


Authority. 


EloTAtion. 


E.  dtC.  R.  K 

L.  &,  S.  R.  R......  ••••• 

P.,Ft.  W.  4&C.R.R...< 
Phil*  OL T.  R.  R.. .••.•• 

N.Pa.R.R 

A.  v.  R.R 

Pa.R.R 

P.,Ft.  W.  W.  4&C.R.R 

P.  dbP.R.  R 

U.  S.  Lake  Survey 

N.  C.  &B.V.  R.R 

Dm  €L  O.  B.  B«. ..••••.■•. 

£^n.  Sm*  Xv «...  ....  ..•«  ... 

B*,  N.  X  •  cE>  P.  R.  R  • .  • .  •  •  < 

P.V.&C.R.R 

Pa.R.R 

Pa.  R.  R 

B.d&O.R.R 

S.  &^S.R.R 

Pa.R.R 

Perkiomen  R.  R 

E.Pa.R.R 

W.  OL  R.  R*  R...* ....  •• 
N.C.R.R 

B.,N.Y.&P.R.R 

P.^^E.R.R 

P.,  Ft«  W^.  cc  C  R.  R«««*  •• 

P..Ft.W.&C.R.R 

P.B.R.R 

Pithole  y alley  R.  R 

Bennett's  Br.  R.  R 

A.V.R.R 

R.d&C.R.R 

L.  S«  oL  M*  8«  R«  R  ...a ... 

City  Levels 

City  Levels 


*  • .  • . 


*•  •< 


City  Levels 

P.  oc»  £.  R. R  ..••  ■••• 

U.  S.  Lake  Survey 

U.  S  Signal  Office 

Del.,  L.  &  W.  R.R 

X!i*   dr  mT »  XV*  Xli.  ■•••■•  ...•■ 

X  •    QD  \J»    XV*    Xb  *•*•  ■••••■  mm 

A.&G.W.R.R 

H.&.B.T.R.R 

Bennett's  Br.  R.  R 

0«    *T  *  XT Bi.  Xv*  Xv  ••••  •■••  •* 

Chartier'sR.  R 

Phil.  &R.R.  R 

Chester  Valley  R.  R  .... 

Del.,L.  &  W.  R.  R 

W.  Pa.  R.  R 

B.  4^0.  R.  R 

Bennett's  Bi.  R.  R 

P.,  Ft.  W.  &  C.  R.  R  ... 

Lehigh  Valley  R.  R 

E.  &P.  R.R 

W.Pa.  R.  R 

Pa.  R.R... 

P.  4bB.  C.  R.  R 

Tioga  R.R 

Lehigh  Valley  R.R 


. . . . . . 


S»Ott 

1,683 

715 

48 


781 


1,S19 
1,603 


1,308 

],6B8 

1,443 

747 

1,079 

4fS7 

708 


391 


376 


1,0M 
1,0S 


004 

631 

1.961 

064 


1,088 
1.000 
1,084 
1,118 
1.308 
1,084 


1.: 

1,086 
715 

1,873 
735 
741 


1,818 

687 
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Station. 


Anthority. 


Eleyation. 


I  Valley, 
iTiUe  ... 


n'» 

Perry  .. 
9ammit 

od 

Ity.... 


ahington. 

Station  .. 
Ue 


aliillB... 
:h  Station 

e 

He 


.Branch  Junction  at  head  block  of 
•witch 


>wn, 


;h 


isbnrgh 


;,  Second  Station 
>wn 


n. 


[Water  in  Pine  Creek), 
sfsriUe 


•  •••••• 


Ferry  Station 


if  B.  M.  on  step  of  ladies'  waiting 
xoom,  Oaysport  Station 


8toiioii 


,..*••  •  < 


McK.  d^B.  R.R  ., 

P.  St-  £.  R.  R  ...••••.... 

P.B.R.R 

S.  W.  Pa.  Extension  .... 

P.  &C.R.  R 

C.  &.W.  R.R 

P.  &E.  R.  R 

W.C.  &P.  R.R 

mJ»      \7»     XIrs     X^  ••«•••    •••««•    •  < 

P.&C.  R.  R 

N.  C.  R.  R 

H.  &B.T.  R.  R 

N.  Y.,  L.  E.  &W.R.R 
S«  cc  S.  R.  R...... .... . 

E.  B.  &  W.  R.  R 

Pi  •     X^OI.     Mtm    JCV  ...a..    ...... 

Bed.  &  Bridge.  R.  R.... 

«&•     T  •    Xv*    ^\  ••••    ••••   ••••  •< 

8.  W.  Pn.  R.  R , 

JL    Cv«     Xw«    Xir  •••«•    ••«*    ••••    *•< 

P.  &C.  R.  R 

A.  V.  R.  R 

Phil.  &N.  R.  R 

M.  C.  R.  R  ............< 

A.  oc  ur*  \V .  R.  R....  ...< 


I  •  •  •    • 


A.  &G.  W.  R.  R 

L.  S.  &  M.  S.  R.  R . . . . . 

B.  ifeO.  R.  R 

Pa.  R.  R 

Pa.  R.  R 

8.  *feA.  R.  R 

S.  &'N.  R.  R  .......... 

P.,  Ft.  W.  &C.  R.  R  .. 
Lehigh  Valley  R.  R.... 

ij.  OL  S*  R.  R  ........... 

wV  .  Mrtka  XV.  XV  ....  ....  .... 

Lehigh  Valley  R.R.... 

McK.  &.B.  R.  R 

R.  «&  C  R.  R  .......... 

Bennett's  Br.  R.  R 

J.  8.)  P.  C.  &  B.  R.R.. 

Pa.  R.  R 

Pa.  R.  R 

N.  Y..  R.  &.P.  R.  R.... 

Pa.  R.  R 

Chester  Valley  R.  R  ... 

C.  &F.R.  R 

T.&C.R.R 

D.,  A.  V.  &P.  R.  R  ... 

P.  <&E.  R.  R 

B.  <&0.  R.  R 

aV*      V  •    X««    XV ••••  ••••  ••••  • 

N.  C.  &.F.  R.  R 


Yf*  OL  XVft  xv«  XV  •  •  • 

A.  &  G.  W.  R.  R 

Pa.  R.  R 

N.C.R.R 


Feet. 

1,476 

58S 

981 

536 

435 

1,138 

1,138 

1,095 

594 

90 

2,106 

1,076 

4d3 

974 

449 

1,460 

435 

576 

170 

1,091 

970 

967 

1,029 

1,042 

897 

200 

1,479 

987 

1,074 

1,017 

783 

918 

490 

1.177 

509 

703 

225 

222 

772 

690 

1,465 

472 

1,327 

1,259 

298 

2,161 

1,438 

559 

225 

469 

1,568 

1,293 

1,306 

1,948 

785 

1,327 

947 

432 

1,069 

1,196 

417 
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fBUIl..& 


Station. 


Anthoiity. 


Elevation. 


Germantown  Depot 

OUeeville 

GUletfe 

Otrard 

Girard  Janetion 

Oirard  Manor  Station 

Girardville 

Glasffow 

Glatfelten ^ 

Glen  Carbon 

Glencoe 

Glendale 

Glendon 

Glen  Hall 

Glenlook , 

GlenMiU 

Glen  Onoko 

Glen  Riddle 

Glen  Rock 

Glen  Union 

Glyndon , 

Gold  Mine 

Goldsboro 

Goods 

Gordonyille , 

Gowan , 

Graham's 

Grand  Valley 

Grant 

Granville 

Do. 

Grapeville  Station 

Graters  Ford 

Graybills 

Gray's  Mills 

Great  Belt  City,  road  crossing  . . . 
Great  Bend 

JL^w  ••••  «•••••••  •••«•••  ••••••< 

Greencastle 

Do B.  M.  on  center  of  cross  in  stone 

in  front  wall  P.  R.  Depot . . . 

Green  Land 

Greensbnrgh  Junction 

Greensbnrgh  Station 

Green  Tree 

GreenTiUe 

Do 

Do 

Greenwood 

Do 

Greer's 

Grey's  Ferry  Bridge 

Grinders 

Groye 

Do 

Grover 

Gnm  Stump 

Gnth's 

Gayer,  Half  Moon  Gap 

Gwynedd 

Hadley 

Hadley's 

Halifax 

Halls  Station 


I  •  •  •  •  «  •  • 


Phil,  dt  R.  R.  R. 

N.'Y..  L.  E.  &f  W.  R.  R. .. 

N.C.R.R 

L.  S.  &>  M.  S.  R.  R  ...... 

£.  A^P.R.R 

C.  ^W.R.R 

M.  oL  S*  R.  R  ••.•........ 

\J  •      ^\»       ^^  ..••     V...     ....     •...     .« 

A .    xy •    Xb*    Xb  ...•*•    ........a 

M.  H.  4&  S.  H.  R.  R.... .. 

B.AO.R.R 

P.,  Ft.W.  A  C.  R.R.... 

L.  dtS.R.R 

W.A^R.R.R 

Pa.R.  R 

W.  C.4&P.R.R 

Lehigh  Valley  R.  R 

W.C.&P.R.R 

N.C.R.R 

P.^£.R.R 

P.,  T.  ^B.R.R 

S.dtS.R.  R. ...••. ...... 

N.C.  R.R 

Pa.R.R 

Pa.R.R 

D.,H.^W.R.R 

N.C.^F.  R.R 

D.,  A.V.^P.R.R 

Bennett's  Br.R.R 

N.C.R.R 

Pa.R.R 

Pa.R.R 

Perkiomen  R.  R 

Perkiomen  R.  R 

X  ••   A  •  OC'  D»  jE*.  Jot  *  ....  .... 

V*  •    MTwrnn    JCV.    Sm •  >.....  ...... 

Del.,  L.  &  W.  R.R 

N.  Y.,  L.  E.  &W.  R 

Cumberli^d  Valley  R.  R. 


U.S.  C.  AG.  8 

Perkiomen  R.  R 

S.  W.  Pa.  R.R 

Pa.  R.R1 

Del.,  L.d&  W.R.R 

A.-^  G.  W^.  R.  R...... • ., 

E.&^P.R.R 

B.R.R 

W.  C.A;P.R.R 

ChartiersR.R 

P.,W.&B.R.R 

W.  Pa.  R.  R 

B.d&O.R.R 

P.&^E.R.R 

N.C.  R.R 

B.dtS.  S.  R.R 

C.&F.R.R 

L.  C.d&S.R.R 

L.  S.  at  M.  S.  R.  R .....  • 
L.  S.  at  M.  S.  R.  R . . .  •  •  ■ 

N.  C.  R.  R 

C.  <&W.  R.R 


215 
2,016 
1,1S7 

717 

eo7 

1,407 

1,081 

166 


1,124 
1,00 
721 
215 
218 
453 
190 


160 
651 
605 

1,348 
799 
304 

1,006 
385 
909 
907 

1,341 
975 

1,368 
498 

1,069 
149 
426 

1,279 

1,260 
879 
884 
585 

589 

246 
1,070 
1,091 

543 
1,185 

984 


218 


37 

887 

784 

772 

1,280 

1,080 

491 

1,144 

271 

1,071 

1,090 

381 

513 
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Statiosi. 


.on   Catawissa  B.  B.,  east 
bank  of  river 


tion. 
ion.. 


iion 

pot 

line  of  depot 

betone  at  lamp  post,  United 
totee  Hotel 

line   of   Lebanon   Valley 

>epot 

line  of  State  street 

c.  with  Pa.  B.  R.  &,  N.  C.  B.  R. 
•  of  N.  rail,  main  east  bound 
rack,  center  of  Market  street 

Pa.R.R.) 

of  N.  rail,  W.  line  of  State  stv 
Pa.R.R.) 

of  N.  rail,  opposite  106th 

lile  post  (Pa.  R.  R.) 

of  N.  rail  at  weighing  scales, 
V,  line  of  house^  near  106th 

lile  post 

I  of  north  witness  stone  to 
leridian  post,  near  the  east 
ntrance    to    State    Capitol 

nilding 

ii.  on  sandstone  coping,  near 
ase  of  column,  S.  £.  comer 
f  vestibule,  east  entrance 
9    State   Capitol    building 

marked  thus  +) 

If.  on  slatv  limestone  rock 
,  about  20  ft.  S.  from  S.  line 
L  bridge,  and  60  feet  S.  fir. 

%  above  low- water  mark 

op  of  S.  rail,  £.  end  of  C. 
Ige 


)p  of  S.  rail,  W.  end  of  C. 

Ige 

..M.  on  projecting  course  of 

it  base  of  Ist  pier,  S.  W.  cor. 

.y.R.B.  bridge \ 

.  M.  on  center  of  top  surface 

tt  in  capitol  grounds 

.  M  on  base  pular  at  S.  £.  cor- 

>iiilding 


Authority. 


■mm    • • • 


M.  C.  B.  B  •••••• 

Phil.&B.  B.B.. 
McK.d&B.  B.B.. 

Pa.B.R 

W.&R.  R.R 

B.V.R.  R 

P.,  C  &f  St.  L.  R.  R. • .  • . . 

B.  £.  Valley  R.R.R 

L.4&S.R.R 

Pa.  R.  R 

L.  &,  S.  R.  R...... ...... 

W. P.  R.  R. ............. 

L.  S.  4&  M.  S.  R.  R. . . . . . 

L.  4&Q.  R.R 

Pa.  R.  R 

Pa.  R.R 


Pa.  R.  R 


Pa.  R.  R 

Pa.R.  R : 

CumberUind  Valley  R.  R. 

Cumberland  Valley  R.  R. 
CumberUind  Valley  R.  R. 
Cumberland  Valley  R.  R. 

Cumberland  Valley  R.  R. 
Cumberland  Valley  R.  R. 


Cumberland  Valley  R.  R. 


Cumberland  Valley  B.  B . . 
Cumberland  Valley  B.  R. 
Cumberland  Valley  B.  R . . 


Cumberland  Valley  B.  B. 
U.S.C.  4&G.  S 


U.S.C.  ^G.  8 
S.  4&A.  B.B... 
N.  £.  Pa.  B.B. 
N.  Pa.B.B.... 
N.  Pa.B.B.... 


Blevation. 


513 

336 
1,567 

743 
1,133 

876 


8,073 
948 

1,057 
664 
699 
448 

1,005 
808 
731 
309 
380 
381 

381 

388 
386 


381 
387 
330 

334 

364 


:i68 


363 

897 

367 

367 

1,340 

948 

3U 
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(■(ULI..IW 


Station. 


Haufps 

Hawk  Eye 

Hawkins  Station < 

Hawk  Switch 

Hawley 

Do 

Haysville 

Hasardville 

Hazelwood 

Heathville 

Hecla 

Heidelbnrs 

HeilmanBOale 

Heistand's 

Helena 

Hellam 

Hellertown 

Hemlock 

Hemphill 

Henderson's 

Henrietta  Junction 

Henry's  Bend 

Henryville , 

Herman , 

Hemdon  Janction 

xiemcK  v/Cn i)er .  «••■  •«*•••  •*«•  ■■•< 

Herrold's  Saw-Mill 

Hess  Station 

Hestonyille 

Hezenberg 

Hibemia 

Hickory 

Hickory  Ran 

Hick's  Ferry 

High  Bridge 

Highland 

High  Rock,  B.M 

Hiehspire 

Hillsborough 

Hillside 

Hill's  Mills 

Hilltop 

Hilltown 

Hiliville  Station 

Hoggsett's 

Hoffgsett's  Mill  

Hokendauqua 

Holliday ' , 

Hollidaysburg : 

Do draw-bridge 

Homestead 

Hometown 

Homewood 

Do N.C.&B.V.R.R 

Do P.,  Ft.  W.  &  C.R.R. 

Honesdalo 

Do 

Honeybrook 

Houey  creek 

Hood's  Road 

Hopbottom  

Hope  Mills 

Hopes 


Authority. 


Berlin  R.R 

O.    *V .  Mr  9  JE^»  Xb.  Mm  *••••«*  ••« 

Pa.R.R 

N.Valley  R.B 

Del.  &  Hudson  Canal 

N.Y.,  L.  E.  AW.  B.B... 

P.,  Ft.  W.  &.C.  B.  B 

L.  &8.  R.  B 

B.  &O.B.B 

Bennett's  Br.  R.B 

L.  Schuyl.  R.R 

Lebanon  Valley  R.  R 

York  Branch  P.  R.B 

W.Pa.R.R 

York  Branch  P.  R.  R 

P%  .  A  a.    Mm9    Jjk  •«  •««•■•  •••«•*  a 
MTm   flC'    d .    M^*  Xk  •   ••••    •••*•.   *••. 

W.,  C.  &P.  R.R 

Chester  Valley  R.  R 

Pa.  R.R 

P.,  T.  &.B.  R.  R 

Del.,  L.  &  W.R.R 

W.Pa.  R.R 

M.  &S.  R.R , 

N.  Y.,  L.E.  &.W.R.R 

S.  <&N.B.R.R 

L.4&Q.R.R 

Pa.R.R 

U.  &N.  F.  R.R 

W.  &;R.R.R 

Jl  .,    X .  CK*  C  XL,  xC  ••••  ■•••  ••( 

Lehigh  Valley  R.  R 

Del.,  L.  &  W.R.R 

N.  Y.  &N.  R.R 

P.,  Ft.  W.  &C.  R.R 

Mr*  D»  Xv.  X*  ••*••«  •«•*••••••■ 

Pa.R.R 

Chartiers  R.  R 

Cumberland  T'p'k 

Pa.JEt.R 

W  .    X^ tt.    Xlr.  Xa   *••■••   ••*•«•  ««i 

^ .  &  a.  XV. xc ••••••  ■••■••  •••< 

N.C.  &B.V.R.R 

A.V.R.R 

P.&C.R.R 

S.  W.  Pa.  Extension 

Lehigh  Valley  R.R 

v>.,  \j»  OC  A»  xC.  A  ••••••  ••■•< 

Pa.R.R 

Pa.R.R 

X^«,    V  .  Q&  Kyn  XV.  X*  ••«■  ■••*•«  a< 

N.  Valley  R.R 

Pa.  R.R 

P.,  Ft  W.  &C.  R.  R  ....; 
N.  C  &>  B.  V.  R.  R  ...•.•••, 

Del.  Sl  Hudson  Canal 

N.  Y.,  L.  E.  &  W.  R.  R 

tV .  CKf  XV.  X*.  Xv •••.  ■*••••  ■•■• 

M.  &;C.  Co.  R.  R , 

W.  C  R. R  ................ 

D. ,  L.  &  W.  R.  R  .......... 

^1  •  v/ .   Ob>  f  .  XV.  XV ••*•  ■*•••■  «< 

L.  oL S.  R.  R  ........... .... 


Eleration. 


JVsf. 

2,073 

1,067 

883 
1,881 

860 


781 

417 

789 

1,161 


379 
516 
437 

1,017 
348 
876 

1,464 
318 
166 

1.391 

1,036 
506 

1,301 
431 

1,770 
415 
484 
143 

1,415 
530 

1,091 

1,016 

581 

8 

1,043 
383 
300 
880 

1,750 

1,189 
780 
565 
799 
865 
978 
961 
895 

1,151 


948 

761 

1,176 


949 


617 
696 


1,107 
819 
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Station. 


HUl 


ill« 


Sammit 


•tation 
itown 


ion 

don  Valley. 


reek. 


;ion 


l8. 


le 


I 


[  Junction,  with  P.  &  £.  R.  R. 
»tion 


>ntre 

I 

m 

n 

reek.. 


mi 

m 

. . oroesing  £. 4&P.  R.  R.. 

..croHsinff  Franklin  Division,  L. 
S.  cc  M. S. R* R. ...... .... ... 


wn  Junction 


ills 

lore 

....Main  street. 


gh 


ines 

I 

Station 

'n 

ciy  .... 
n 


Authority. 


H.  oL  B.  T«  R.  R ..... . . 

ChartiersR-R 

Pa.R.R 

B.  R.  Valley  R.  R 

N.  Y.,L.E.&.W.  R.  R 
N.  I .,  R.  oL  P.  R.  R  . . . . 
Chester  Valley  R.R... 
S.  W.  Pa.  R.  R 

Al*  \^t  JK.  xC......  ...... 

A>  V.  R.  R  ...........^ 

Lebanon  Valley  R.  R . . 
o.  W.  Pa>  R«  R...... .. 

X  . ,  \l .  d&  B.  R.  R ..... . . 

M.R.R 

H.  &.  B.  T.  R.  R 

Phil.  &N.R.  R 

P.&E.R.R 

P. ,  T.  &,  B.  R.  R...... . 

P.&E.R.R 

P. ,  C  &  St.  Li,  R.  R . . . . 
P.,  1 .  <&  B.  R.  R  ....... 

B.&O.R.R 

P.,  C  &>  St.  L.  R.  R  . . . . 

A.V.R.R 

Bennett's  Br.  R.  R 

Pa.R.R 

P.&C.R.R 

C.  R.  R 

D.,A.V.&P.R.R.... 

P.&E.R.R 

P. ,  T.  &  B.  R.  R  ..... 

L.&T.R.R 

Pa.R.R 

D.,A.V.&P.R.R  .. 

N.C.&F.R.R 

P.&E.R.R 

P.,Ft.W.&C.R.R. 

Pa.R.R 

B.  & O.  R.  R 

8.W.Pa.R.R 

Pa.R.R 

L.S.&M.S.R.R  ... 
Li,  S.  &  M.  S«  R.  R  ... 


)  •  « • . .  I 


« . . .  < 


E.  &f  P.  R.  R  • . 

P. , T.  &f  B.  R.  R........ 

Li,  oc S.  R.  R......  ..... 

S.&8.R.R 

Xv  •  X^  U«  XV«  JLw  ••«*••  ••  •*•• 
X^«   M\m  XV  ••**«•   •••«*•  •••• 

J.  S.,  P.  C.  <&  B.  R.  R.... 

X^a    V£f    Jli,    Xir.    M\  •    ......     .... 

J.  S.,  p.  C.  &  B.  R.  R  . . . 

Vt .  «& R.  R.  R.... 

N.Y.,L.E.  &W.R.R.. 

X  .  QC  JUj,  XV.  xV  ........... 

M. C  R.  R ....... ...... 

Chartiers  R.  R 

A.V.R.R 

MTn,  xlr.  x« ......  ....  ..... 

P.|  C.  Sif  St.  L.  R.  R. .... 

XJ,   OL    X  .    XV.    XL  ..........a 

B.B,yftU©yR.R 


Elevation. 


Feet, 

898 

949 

1,056 

679 

2,230 

2,235 

221 

1,001 

600 

778 

376 

945 

1,061 

1,547 

621 

117 

861 

1,252 

644 

847 

1,008 

990 

871 

748 

1,299 

496 

1,051 

312 

1,164 

1,172 

1,171 

499 

884 

639 

1,181 

1,257 

1,230 

728 

595 

-    797 

1,034 

504 

990 

990 

979 

1,073 

1,618 

531 

203 

971 

653 

593 

548 

627 

1,461 

1,442 

805 

971 

760 

1,184 

757 

422 

851 
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[BULL.  ft. 


Station. 


Junction  with  P.,  Ft.W.  <&C.K.R 

Kalmia  Colliery 

Kane 

Karn's 

Kama  City 

Ka88onH 

Kantz  P.  O.,  watt^r's  edge,  ordinary  low 

wat^r,  middle  cn-ek 

Keainey'8  Station 

Keatiiiif 

Do..  (Summit) 

Keensville 

Kelley  Station 

Kell/,  State  Agricultural  College 

Kelley  villo 

Kenn'ett  Sijuare 

Koyfltoue » 

'  Do..  Keystone  Coal  and  Manf.  Co 

Kilbourue'8  (Water,  Pine  Creek) 

Kimberton 

Kimbles 

King  of  Prussia 

Kingston 

Kinzers 

Kinzua  

Kiuzua  Viaduct '  — 

Kjpp'HKun 

Kirkland  

Kittauning 

Do.- -.top of  curbstone  on  street  cor- 
ner in  front  of  Valley  Cen- 
tral Hotel 

Kline's  Grove 

KoftlesGap 

Krcbs , 

Lacey  villo 

Lackawanna 

Do 

Do Junction 

La  Fayett* 

Lagrange  

Lakeville 

Lamoka 

Lamokiii  Junction 

Lancaster  Junction 

Do B.  M.  on   stone    wall, 

Lancaster    Loqonio- 

tive  Works 

Lancaster  Pike 

Landingville 

Lan<lisburgli 

Landisvillo , 

Do K.  &Col.  K.  K.  Crossing 

Lanes  Mill 

Langdons 

Lanigan  Furnace 

Lansdalc  Junction 

Larabee 

Larimer's  Station , 

Latrobe 

Laubaclis 


Authority. 


Laughlin 


Laurel 
Do 


yjm  Pa.  R.  Jcv  ....•«.•>. 

L.  &,  1 . K.  R .......... 

I .  &•  L.  K.  R...... .... 

W.P.'v.  R.R 

P.  &  K.C.  R.R 

Xril*  Ol^  X.  •  Xv«  Av  ••*•••  •  ••< 

Pa.K.R 

P.&  K.R.R 

B.,N.Y.  &P.R.R... 

S.  Sl  N.  ji.  if .  R , 

A.V.R.R 


Elevation. 


W\.C.  &P.  R.R 

P.&B.C.R.R 

M.  «&  S.  R.  R.... ...... 

J.S.,P.C.  &.B.R.R.. 
Pickering  Valley  R.  R 
N.  Y.,  L.  E.  &  W.  R.  R 
CliesterVallevR.  R... 
Dc1.,L.&W^.'R.R.... 

Pa.  R.  R 

N.Y.,R.&P.R.R.... 
N.  Y..  L.  E.  <Sr  W.  R.  R 
D.,H.  &W.R.R  

Pa.  R.R 


•  •  •  •  •  I 


A.V.R.R 

D.,H.  &.W.  R.R  -. 

N.Ptt.R.R 

C.&W.R.R 

Lehigh  Vallov  R.  R  . 
Del.,  L.  &  W.  R.  R. 
N.  Y.,  L.  E.  &  W.  R 
I^high  Valley  R.  R. 

Phil.  iSk  R.  R.R 

Lehigh  Valley  R.  R. 

U.  &  T.  R.R 

B.  R.  R 

P.,  W.  &  B.  R.  R... 
R.  ac  C  R.  R....... 


R 


Pa.  R.  R 

E.  B.  &  W.  R.  R... 

Phil.  &R.  R.R 

Ijevels 

R.  &  C.  R.  R 

Pa.  R.  R ..• ... 

N.  Y.,  R.  &  P.  R.  R. 

P.  &  E.  R.  R 

M.  C.  R.  R  ......  ... 

N.  Pa.  R.  R 

B.,  N.  Y.  &P.  R.  R. 

Pa.  R.  R 

Pa.  R    R 

L.  oL  S.  R.  R....... 

B.  &  O.  R.  R 

P.  B.  R.  R 

W.  &  R.  R.  R 


Feei. 
739 

9,014 

766 

1,204 

1.U1 

448 

1,048 

718 

1,881 

447 

7HI 

1,111 

103 

260 

1,033 

1,076 

1,:)01 

211 

851 

100 

562 

46S 

1,966 

2,110 

463 

548 

1,594 


810 

445 

530 

1,225 

668 

637 

648 

669 

53 

698 

1,412 

1,042 

37 

378 


369 


503 
740 
404 
405 

1,487 

1,135 
717 
368 

1,481 
866 

1,006 
304 
770 
412 
241 
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Station. 


X^^nielHiU. 
^^AorelBun. 
X«»iiTeltoii.. 


»Dce  Jonction... 
XaiwrenoeYille 

I>> 8tation< 

Xoiwsoiiliain 

Tk} 


AytOD 


Place 


X.ce»therwood 

X.i«banon 

Do..Jniiction  .« 

I>o . .  B.  M.  on  center  of  cross  in  front  of 
wall  of  Saint  Mary's  Chnrch.. . 

I>o..  B.  M.  on  top  of  marble  post, 
oomer  8th  and  Chnrch  streets, 
gzonnds  of  P.  L.  Weiner 

BCDOf 


Anthority. 


rt 


Igh  Gap, 
•biirhton" 


r 

mon. 


Do... 
^liemo'nt's 


11.. 


>nai 
mni 

I's  Point 

^XjewiabuTgh 

~L«wl«' Mills 

^Lewiston 

Do. .Junction  with  Pa.  R.  R 

Xiberty 

Do. Spring 

Xigonier 

XiBy 

I4Uys 

Limerick 

LimeRidffe 

IJme  Valley  Station 

Lincolnrille 

Linden 

Do.Surface  of  canal 

Lindinrff's  Summit 

Linesrille 

-Linwood 

Litit« 

Little  Cooley 

Littletown 

Livengood's  Mill 

Liyennore 

Liyerpool 

D9...Center  of  Market  street 

Lloyd*«  Janotion 

Look  Haven,  Junction  with  B.  £.  V.  R.  R. 
Lookport 


Levels 

B.  &.  O.  R.  R 

L.,  C.  &,  8.  C.  R«  R... 
Lehigh  Valley  R.R... 

N.C.&B.V.kR 

Tioga  R.  R 

Pa.R.R...: 

Bennett's  Br.  R.  R 

B.  &  O.  R.  R...... . ... 

Chartiers  R.  R 

Bennett's  Br.  R.  R... 
Lebanon  Valley  R.  R. 


U.  S.  C.  &  G.  8 


U.S.  C.&G.8 

X  •  OC'  JCtf*  XV*  XV  «•••  •••*  ••••••• 

Chester  Valley  K.  R 

N.  C.  <&  r .  R.  R. ...... ...... 

Phil.&R.  R.R 

P.,Ft.W.&  C.R.R 

Xi.     0[t    O.     Xkr.    Xv  ......    .......    .. 

Lehigh  Valley  R.  R 

L.  OL  S.  R.  R  .. .... ...... .. 

Leigh  Valley  R.  R 

M.R.  R 

L.,  C.  &8.  C.  R.  R 

8.  W.  Pa.  Extension 

P.&C.  R.  R 

W.&R.R.R 

T.  &C.R.R 

L.,  C.  &  S.  C.  R.  R  ...... ... 

£.  B.  &,  W^.  R.  R............ 

Pa.  R.R 

Mifflin  &,  Center  Co.  R.  R  .. 

B.,  N.  Y.  &P.  R.R 

T.  &C.R.R 

Ligonier  Valley  R.  R 

E.  &C.R.R 

Pa.  R.  R 

Phil.  &R.  R.  R 

Del.,  L.  &  W.R.R 

L.  d&Q.R.R 

U.  &T.  R.R 

P.  &E.R.  R 

J.  S.,  P.  C.  &  B  R.  R...« . .. 

X^  c9«    XV«  XV  ••««••  ••«*••  •***••  •' 

E.  &P.R.R 

P.,  W.  &B.R.R 

XV*    Qt  \^ m  XV*    XV*  ••••••   •«•*•••• 

P.  &P.  R.R .,. 

Pa.  R.R 

iO*  XV*    XV  ••  •••*  ••••  I 

AV.  Pa.  R.  R . . . . ... 

N.  C.  R.  R 

8.  &  N.  R.  R...... 

B.  G.  R.  R  .... ... 

P.  &  £.  R.  R...... 

L.  Sc  8.  R.  R  . . 


Elevation. 


>   «   •   *    •      •  4 


!••«•••  •••••• 


Feet. 

2,495 
856 
607 
329 
774 

1,006 
780 
919 
916 
818 
382 
794 

1,027 
466 
468 

475 


466 

1,217 

279 

1,045 

298 

715 

393 

389 

494 

466 

1,041 

1,002 

1,030 

1,084 

183 

136 

1, 306 

466 

642 

498 

499 

1,646 

1,103 

1,748 

2,030 

1,887 

138 

509 

384 

1,382 

533 

528 

1,185 

1,033 

31 

375 

1,203 

619 

2,001 

945 

396 

409 

2,167 

556 

356 
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[BUU.  & 


Station. 


Lockport 

Lock  Ridge 

Locust  Gap  Junction 

Logan  

Logan's  Ferry  Station 

LogauHiK>rt  Station 1 

Long  Run 

Lo  veils 

Lower  Catasanqua 

Lowrle,  at  Warrior's  Mark 

LuHlow 

Lntzvillo 

Lycoming  Creek  Bridge 

Lykenstown 

Lykeus  V.  R.  R.  Junction 

Lynn 

Lyon  (Pa.  Furnace) '. 

Lyons  

McA1ist«rville 

McAuley 

McCalls 

McCalPs  Ferry 

McCandless 

McClintock 

McConuellstown 

McDonald's 

McKean's  Comer 

McKce's  Half  Falls 

McKeesport 

McKune's 

McMiuns  Summit 

McVey  town 

Magee 

Magce's 

Magliee's 

Mahanoy  Ci  ty  Depot 

Mahantouga 

Mahonington 

Mainville 

Maltb>  Station 

Malvera 

Manatawny 

Manayuuk 

Do 

Manchester 

Manheim  

Manns 

Mann's  Choice 

Manor 

Do  Statioa 

MHUonville 

Mansfield 

Do  ..junction  with Chartiers  R.  R  .. 

Mantua 

Mapleton 

Marcy '. 

Marietta 

Marklesbnr<g 

Martha 

Do.  Furnace 

Martiusburg 

Do 

Do junction 

Marysville 


Authority. 


Pa.  R.  R 

C.&F.R.R 

M.  cc o.  R«  R. ••••«•«• 
M.  &>  C.  Co.  R.  R. . .  • . 

A.V.RR 

B.  fS(r.  O.  R.  R.. ...... . 

P.  &.  £.  R.  R... ...... 

L.  <&  S.  R.  R  .....*•• 

L.  C.  &  S.  C  R. R  .•>• 
P.  OL hi,  R.  R.. ....  ..• 

Bed.  «&  Bridge.  R.R.. 

C*  QCYw*  R«  a  ••••  •••• 

O >  ^3 •  Xli*  ^\ ••  •»•»  ••••  •• 

^ •  V/ •  Xli*  Cv  •«••»•••••« 

™a •  Aw*  Av ••  •■••  •••••••• 

L.  C  w  S.  C.  R.  R.. • 

E.Pa.R.R 

S.  &N.  R.R 

C  &.  W^.  R.  R.. .... .. 

W.C.  R.  R 

C  &f  P.  D.  R.  R.. .... 

£^t    V  .  Xv.  A«  ....  .....•• 

P.,T.&.B.R.R 

H.  &>  B.  T.  R.  R  ...... 

P. I  C.  &  St.  L.  R.  R.. 

P.  &P.R.  R 

S.&N.B.R.R 

B.&.O.  R.  R 

Lehigh  Valley  R.R.. 
N.  Y. ,  R.  &  P.  R.  R . . . 

A^  A*  XV*  AV  ••••  •*•*•••«• 
A  •  f    Lm  4&  B.  R»  AV  •  •  •  •  •  • 

Phila.  <&R.  R.  R  .... 
Bennett's  Br.  R.  R... 

£l«     JU  ■  Xlra  All  «•••   ••••«•   • 

J^  •     Kj»    Xim    aC  ••    ••    ••«•    ••■ 

N.C.  &B.  V.  R.  R  ... 
D.,  H.&W.R.R  .... 
Del.,L.  &.W.  R.  R... 
Pa.  R.  R    

^^  ■   J^»  Aw  ••••  ••••  •»•••• 

Phil.  &R.  R.  R 

Pa.R.R 

W.C.&P.R.R 

R.  &  C.  R.  R...... ... 

M.&C.  Co.R.  R 

Bed.  <&  Bridge.  R.R.. 

W.  &R.  R.R 

Pa.  R.R 

A.V.R.R 

Tioga  R.R 

P.}  C  <&  St.  L.  R.  R  . . 

Pa.  R.  R 

Pa.  R.  R 

M.  R.  R 

Pa.R.R 

H.&B.T.  R.  R 

B.  E.  Valley  R.  R  .... 

Pa.  R.  R 

P.  &/  K.  C.  R.  R . . . . . . 

Pa.R.R 

Pa.  R.  R 

Pa.  R.  R 


Elevation. 


Fmt. 

1,054 
440 

1.037 
518 
757 
785 
765 

1,364 
271 

1,100 

1.603 

1,045 

589 
677 
380 

l,03ai 

1,074 
471 
661 
759 
463 
160 
740 

1,066 
674 
979 

1,063 
Ah 


508 
1,615 


1,131 

64 

1,387 

1,343 

405 

789 

589 


546 
19S 
&7 
(^19 
811 


573 
1,136 
578 
948 
798 
1,140 
773 
101 
5QS 
965 


789 
918 
1,054 
1,104 
1,306 
1,344 
360 


(384) 
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station. 


Hamyille  .  W.  end  of  R.  R.  bridge 

Do  .«...B.  M.  on  hard  sandstone,  per- 
pendicular from  S.  line  of 
bridge,  about  40  feet  W.  of 

let  pier 

Haaontown,  Barclay  R.  R.  Bridge 

Maach  Chunk 

Do 

Maysville 

If^adville 

Mechanicabnrgh 

Do June,  with  C.  Valley  R.  R. . . 

Media 


Medic's  Run  Bridge,  B.  M.  on  top  of  cnp- 

ston,  N.  E.  cor.jW. 


abutment.*. 

Mehoonany 

Mellvale .•. 

Menge's  Biill 

Mercer 

Do ... 

Merion 

Do 

Mertztown 

Meehopper 

Mexico 

Meyersdale 

Meyer's  Switch 

Middaughs 

Middiebury 

Aiiddleport 

Middlesex 

Middietown 

Middletown  Ferry 

3lliddletown  Junction,  Col.  Br 

jMidmont 

.Midway 

Do 

Do 

^fiffiin 

Do 

Mlifflinburgh 

^iiffiin  Crossroads 

:id[11ePost 

^Mileeburgh 

Mlilford 

^iill  Creek 

^ill  Creek  Junction 

3iiller,  Logan's  Run 

OliUera 

Do 

^^iillenburgh   

Do junction  with  L.  V.  C.  R.  R . 

lIUler'sFarm 

JiiUer'sMill 

Miller's  Station 

Jfilierstown 

Do 

JCUlerton 

liillgrove 

MiUHaU 

Mm  Lane 

Millmont 


Authority. 


N.C.  R.  R 


N.C.R.  R 

B.  R.  R 

Lehigh  Valley  R.  R 

L.  &  S.  R.  R 

Bennett's  Br.  R.  R  

A.  &G.  W.  R.R 

Cumberland  Valley  R.  R 

M.&D.  R.  R 

W.  C.  &P.  R.R 


Bennett's  Br.  R.  R 

Lehigh  Valley  R.  R.... 

N.C.  R.  R  .....* 

Pa.  R.R 

N.  C.&  F.R.R 

8.  &A.R.R 

Pa.  R.  R 

Phil.  &  R.R.  R 

E.  Pa.  R  R 

Lehiph  Valley  R.  R.... 

S.  R.  R 

B.  &O.R.R 

P.,T.  «fe  B.  R.  R 

N.Y.,L.E.  «fcW.  R.R.. 

C,  C.  &•  A.  R.  R 

SchuylkiU  Valley  R.R. 
E.  &  P.  R.  R 

X^  U«    Xwa    XV  •«*«   ••••   ••••   ••« 

N.C.R.  R 

Pa.  R.R 

N.Y.,L.E.  &W.  R.R  . 

L.S.&M.8.R.R 

Pa.  R.R 

P.,  C.  <&  St.  L.  R.  R 

L.  &  T.  R.  R......  .... 

Pa.  R.R 

L.,C.&S.C.R.R 

D.,H.&W.R.R 

A.  V.R.R 

Bellefonte  Branch  R.  R 
S.&M.P.R.R 

X  cw«   XV*    JlV  ••••••  ••••  ••••« 

M.C.R.R 

L.,  C.  &>  S.  C.  R.  R  .. . . . 

A.&G.W.R.R 

S.L.&S.R.R 

S.B.R.R 

J^  •  Kj  •  XV*  XV    ••«*••  ••••••< 

P*,  T.  OL  Is.  R.  XV  ..  •«••     i 

S.dcN.R.R 

Bennett's  Br.  R.  R 

E.Pa.R.R 

A  a.  lit  i\ ...... .... .... 

T.  &E.&S.L.  R.R  ... 
Yough.R.R 

B.  &E.  Valley  R.R... 
Chester  Valley  R.R... 
L.y  C.  &>  S*  C*  R*  R  . . . . . 


Elevation. 


•  •  *  •  • 


Feet. 
34U 


312 
794 
544 
532 
1.108 
1,080 
436 
427 
210 


1,097 

634 

168 

455 

1,097 

1,108 

247 

81 


644 

433 

1,964 

2,065 

1,^3 

615 

1,178 

724 

833 

314 

307 

314 

2,101 

996 

394 

1,106 

49U 

441 

565 

811 

746 

700 

1,932 

604 

633 

1,070 

1,169 

1,:^ 

397 

396 

1,131 

487 

905 

383 

408 

1,246 

867 

573 

315 

585 


(385) 
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[■DII..ft. 


Station. 


Millvale  Station 

Mill  Village 

Millville  ....: 

Do 

Millwood 

Milroy 

Milton 

Do 

Mineral  Point 

Do junction  with  B.&0.  R.  R., 

Pittsburf^li  Division 

Do S.  &  M.  P.  R.R.  junction 

Minorsville .' 

Mingo 

Minneqna 

Mintzer's 

Modena 

Mohrsville 

Monckton 

Monocacy , 

MonoDgabolaCity 

Monroe  Station » 

Monroeton,  junction  with  8.,  L.  &  E.  R.  R  .. 
Mont  Alto  Junction 

Do near  the  furnace 

Montandoo,  junction  of  L.  C.  &  S.  C.  R.  R.. 

Monterey  Station 

Montgomery 

Do 

Montoursville 

Montrose , 

Montrose  Station 

Mooreheads 

Mooresburgh 

Moore's 

Mooresto  wn 

Moravia 

Moredale 

Morgans 

Morganza ^ 

Morning  Side  Station 

Morrisville,  N.  E.  side  of  Wash,  street 

Morton 

Mortonville 

Moscow 

Mount  Bartow 

Mount  Braddock 

Do 

Mount  Carbon 

Mount  Carmel 

Mount  Dallas 

Mount  Eagle 

Mount  Joy,ea8t  side  of  R.  R.  hotel 

Mount  Pleasant 

Do 

Do 

Mount  Union,  junction  of  E.  B.  T.  R.  R. 

(narrow  gauge) 

Mountville 

Mount  Wolf 

Muddy  Creek  Forks,  B.  M 

Mud  Pike 

Mnncy 

Do 


Authority. 


I  *  •  •  #  •  I 


Pa.  R.  R... 
A.d&O.W.R.B 
N.Y.,L.  E.&W.R.R 
Bennett's  Br.  R.  R 

M.  &.C.CO.R.  R,. 
p.  <&  E.  R.  R ..... . 

C.  &W.B.B 

X  a.  Jcv.  Si ••••.. .... 


8.&M.P.R.R 

B.  or- O.  R.  R.. ....... 

M.H.  &8.U.R.B... 

Phil.&R.R.R 

N.C.TR.R    

C.  &  W^.  R.  R  ...... .. 

W.&R.R.R. ...!... 

Phil.  &R.R.  R 

N.C.R.R 

Phil.&R.  R.R 

P.  V.  Sc  C.  R.  R  ...... 

W.  Pa.  R.R 

Mj%  Jw«  JEW  ••*•  *«••••  •••• 

Cumberland  Valley  R. 

iMv.    At    XV.    Xb   ......    ...a 

p.  &>  E.  R.  R.. ....... 

A.V.R.R 

C.&W.R.R 

P.  &  £•  R.  R.. .... ... 

C.&W.R.R 

M.R.R 

Del..  L.  AW.  R.R... 
L.  S.  &f  M.  S.  R.  R . . . . 

C.  &W.R.R 

P.,W.&.B.R.R 

E.B.&W.R.R 

N.C.&.B.V.R.R.... 

H.&.B.T.R.R 

P.&C.R.R 

Chartiers  R.  R 

A.V.R.R 

Phil.&T.R.R 

W.  C.&P.R.R 

W.&R.R.R 

Del.,L.&W.R.R.... 

C.R.R 

S.  W.  Pa.  Extension  . . 

P.&C.R.R 

Phil.&.R.R.R 

Bed.  «&  Bridge.  R.R.. 
B.E.  Valley  R.R 

Bennett's  Branch  R.  R 

T.&C.R.R 

P.&C.R.R 


Pa.R.R 

Pa.R.R 

N.  C  R.  R .....  • 

P.  B.  K.  R . . . . . . 

S.&M.P.R.R 
C.&  W.R.R.. 
P.  OL  E.  R.  R  • . . 


B 


Elerstion. 


1,816 

780 

1,096 

1.166 

746 

473 


1,414 

1,8S4 
1,885 
700 
116 
1,830 
964 
878 


344 

lOS 
753 
840 
788 
714 


46S 

876 

486 

490 

585 

1,666 

1,053 

768 

618 

94 

443 


1,680 
944 
938 
747 
34 
181 


1,568 


1,803 
1,175 


1,064 
1,063 


WW 
1,784 
1,086 

507 
404 
376 
367 
8L016 
496 
519 


(386) 
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station. 


»ck8 


y.... 
town 


ioke 


la 


nook  Falls 
ehoning... 

Ibany 

Jerlin 


»rry 

tothlehem 

Sridse 

WeSton 

(nffalo,  water  in  mill-race 

^astle 

o .  -  -  Jonction  with  N.  C.  Br.  of  P., Ft. 

W.&C.R.R 

..junction  with  E.  &  P.  R.  R 

.  .junction  with  N.  C.  &  B.V.R.R. 
half  mile  south  of  city 

Castle  Pool 

Columbia 

^nmberland 

riorence 

freedom 

j^allilee 

lambnrgh 

laven , 

irk 


o 
o 


Authority. 


f  ilford 

?hiladelphia 
ort 


*rovidence  Station 


)n 

m  Hamilton  .. 

)n'8  Mills 

>wn 

ille 

fork  Junction 

)wn 

Ison 

rHill 

Valley 

eh 


o.  junction 


's 

stown 

»town 

brook 

East 

Pa.  R.  R.  jnuctiou 

Point 

nmberland,  intersection  with  Blooms- 
burgh  Division  D.,L.  & 
W.R.R 


Cumberland  Tyk  .. 

Pa.R.R 

L. &  T. R. R  ...... ... 

Lebanon  Valley  R.  R 

M.&C.CO.R.R 

Del.,L.&W.R.R  .. 
Bed.  &  Bridge.  R.R.. 
L.S.&  M.S.R.R  .... 

E.«feP.R.R 

W.Pa.R.R 

C.,C.&A.R.R 

N.  C.  <&  F.  R.  R . . . . ... 

N.C.&F.R.R 

N.  Valley  R.R 

S.  L.  &  S.  R.  R 

C.R.R 

P.&,E.R.R 

Bennett's  Branch  R.  R 

H.&B.T.R.R 

P.,  Ft.  W.&C.R.R... 
S.  oc  N.  B.  R.  R.... .... 

M.  C.R.R 


•  *  •  •  •  < 


E.  oc  P.  R.  R.. ........... 

N.C.&  B.V.R.R 

N.C.&F.R.R 

Levels 

C.&  W.R.R 

Pa.R.R 

N.  C«  R.  R 

P.,  Ft.  W.  &  C.  R.R 

S.  &  A.  R.  R '. 

S.  W.  Pa.  Extension 

S.  Valley  R.  R 

Del.,  L.&  W.R.R...... 

S.  Valley  R.  R 

Lehigh  Valley  R.  R 

N.  C.  &B.V.  R.  R 

X   c«»     XV*     XV*   •«••    M***   •«•*«•    m  9 

L.  &Q.  R.R 

D.,  A.  V.  &P.  R.R 

Pa.R.  R 

P.&P.  R.R 

Phil.  &N.  R.  R 

Cumberland  Valley  R.  R. 

Phil.  &R.  R.  R 

Phil.  &  R.R.R 

D.I.,  L.  &  W.  R.R 

N.  Pa.R.R 

vj.j  C.  &  A.  R.  R......... 

Pa  R.R 

N.  Y.,  L.  E.  &  W.  R.  R. 

U.  &T.  R.R.. 

r .f  C.  &  St.  L.  R.  R...... 

Phil.  &R.  R.  R 

W.  &R.R.R 

L.S.  &M.  S.  R.R 

Lehigh  Valley  R.  R 

P.&E.  R.  R 


S.  &  N.  B.  R.  R . . . .  • . 


>  •  • . .  •  • 


Elevation. 


Feet. 

1,065 

1,626 

456 

474 

678 

538 

1,108 

1,165 

6*21 

768 

1,186 

1,060 

992 

801 

1,197 

364 

529 

1,080 

831 

750 

377 

876 

809 

803 

• 

793 
799 
477 
312 

1,076 
827 
957 

1,158 
893 
912 

1,087 
690 

1,023 
812 
395 
401 

1,411 
.599 

1,258 
145 
533 
105 
139 
769 
452 

1,192 

1, 121 
981 

1,298 
926 
75 
209 
805 
237 
659 


452 
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iw 


Station. 


Northumberland,  junction  of  Del.,  L.  &, 

Do S.  E.  line  of  depot 

North  Warren 

Northwest .' 

Oakdale 

Do 

Oak  Hill  Station 

Oakland 

Do 

Oakley^s 

Oaks 

O'Harra 

OhioPvle 

Oil  City 

Do 

Do .  Centre  street  crossing 

Do. east,  connects  with  A.  V.  R,  R  .... 

Do. connects  with  P.,  T.  &,  B.  R.R.  & 
with  Franklin  Br.  of  the  A.  &  G.  W. 

R.R -rt 

Oleopolis 

Do 

Olvphant  

Ore  Valley,  B.  M 

Osceola 

Paiutersville 

Palmyra 

Paoli  

Paoli  Road 

Paradise 

Pardoe 

Paris  Road 

Parker  Junction  with  A.  V.  R.  R 

Pai  ker  Station 

Parkesburgh 

Parkton - 

ParnaMSUH  Station 

Parry  ville 

Paschnll 

Patton's 

Do. bench  on  top  of  parapet  coping 

of  arch  culvert,  W.  side  of  road 

Paxton 

Peach  Bottom 

Do 

Pccopsou 

Peucoy  d 

Pcniisylvauia  House 

Peiillyn 

Pennlield 

Penii  Haven 

Do junction  

Do Do 

Penningtonville - • 

Penn  Junction 

PeunocVH  Summit 

Penn  Stat  ion , 

Do .^ 

Penusvillo 

Pcuu  Valley 

Pcquea  Station 

I'erkiomeu  Junction 

Perry  ville , 


Authority. 


Eleva 


X.  &f  £•  R.  R  ....... 

Del.,  L.  &  W.  R  R . 
D.,  A.  V.  &P.  R.R. 

W.Pa.R.  R 

B.  &0.R.  R 

P.,  C.  &  St.  L.  R.  R 

Pa.  R.R 

Chester  Valley  R.  R 
Del.,  L.  &W.  R.  R 
Del.,  L.  &W.  R.  R. 
Perk i omen  R.  R  .. 
E.  &>  C  R.  R  .... . 

B.  ifeO.  R.R 

L.  S.  <&  M.  S.  R.  R 
P.,  T.  &>  B.  R.  R  . . 
P. ,  T.  cc  B.  R.  R  . . 
L.  S.  Sif  M.  S.  R.  R 


L.  S.  <&  M.  S.  R.  R 
P.,  T.  «&  B.  R.  R  . . 
Pitbole  Valley  R.  R 

P.  B.  R.  R ..... . . 

B.&O.R.R 

S.  W.  Pa.  R.R... 
Lebanon  Valley  R.  R 
Pa.  R.  R  ........ 

Chester  Valley  R.  R 
Del.,  L.  &  W.  R.  R 
S.  &,  A.  R.  R  ..... 

P.,  C.  &  St.  L.  R.  R 
P.  &,  K.  C.  R.  R  .. 

Pa.  R.  R.......... 

N.  C  R.  R. ....... 

^V.    V  .    Xv.    ftV  •••...  .. 

L.  Sl  S.  R.  R 

P.,  W.  &B.  R.  R. 
W.  C.  R.  R  ...... . 


Bennett's  Br.  R.  R 
Lebanofi  Valley  R. 
C.  &P.D.R.R... 

P.  B.  R.  R 

W.  &R.  R.R 

Phil.  &R.  R  R... 
P. ,  T.  Sl  B.  R.  R  . . . 

N.Pa.R.R 

Bennett's  Br.  R.R. 
L.  OL o.  R.  R.... ... 

Lehigh  Valley  R.R 
L.  &  K^.  R.  R ..... . 

X  a.  Xv.  Xv  •••... ... 

L.  Pa.  R.R 

Pa.  &  Del.  R 

P.&B.C.R.R. .. 

Pa.R.R 

8.W.Pa.R.R.... 
Phil.ifeT.R.R... 

L.&Q.R.R 

Phil.&R.R.R... 
Pa.  R* R  ...... ... 


R 
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Station. 


Pet«nbiirgh 

Peter's  MillB 

Petroleam  Centre 

Petrolia  

Philadelphia  depot,  Slat  and  Chestnut  sts . . 

Do Market  street 

Do West  Philadelphia 

Do Fairmount  bridge 

Do Richmond  street  bridge 

Do Depot,  cor.  9th  and  Green  sts. . 

Do Do at  Willow  street 

Do Kensington,  Frankford  road 

crossing 

Do Frankford  Station,  middle  of 

Chnrch  stree* 

Do Bridesburgh,  middle  of  firidge 

street  

Do Tacouy 

Do Southwark 

Do yd  street 

Do 6th  street 

Do 7th  street 

Do 10th  street 

Do. 12th  street 

Do 18th  street 

Do Signal  Station 

Philipsburgh 

Do 

Philson's 

Phcenixville 

Pictuie  Rock 

Pikeland 

Pine , 


Authority. 


Elevation. 


Pine  Creek 

Pinegrove 

Pine  Grove 

Do 

Do 

Do Junction 

Pine  Hill 

Pinkerton 

Pioneer  

Piper's  Run 

PitholeCity 

Pittsburgh.. Union  Depot 

Do on  window-sill  of  Monongahela 

Incline  Plane, Check  House.. 

Do on  Belt  course  of  Union  Depot, 

main  entrance 

Do on  East  end  door-sill  of  Point 

Breeze  Hot«l,  at  intersection 
of  Penn.  and  Fifth  avenues  .. 

Do on  Belt  course  of  Munshall's  d  is- 

tillery,  corner  Penn.  ave.  and 

Water  street 

Do on  door-sill  of  post--office 

Pittsburgh,  on  embanKuient  of  Lower  (old) 

Reservoir,  on  Bedford  ave 

Do on  embankment  of  Upper  (old) 

Reservoir,  Bedford  ave 

Do.... on  flow-line  of  Highland  ave. 

(new)  Reservoir 

Do....  on  flow-line  of  Herron  Hill  (new) 
Reservoir 


Pa.R.R 

L. cc L. R. R  ......... 

P. ,  T.  OL  B.  R.  R  • . . . . . 

P.&.K.C.R.R 

W.,  C.&P.R.R 

Pa.R.R 

Pa.R.R 

Pa.R.R 

Phil.&R.R.R 

Phil.&.R.R.R 

N.  Pa.  R.  R 


•••««• 


•  •  *  •  «  I 


Phil.&T.R.R. 
Phil.  &  T.  R.  R 


X  hil.  &,  X. R.  R  ............ 

Phil.  & X. R.  R. ............ 

P.,  W.  &f  B.  R.  R...... .... 

P. ,  W^.  c&  B.  R.  R.... .... .. 

P.,  W^.  at  B.  R.  R.... ...... 

.P.,  W^.  OL  B.  R.  R...... .... 

P. ,  W^.  Scf  B.  R.  R...... .... 

P.y  W^.  <&  B.  R..R...... .... 

P.,  W^.  &>  B.  R.  R.... ....  .. 

U.  S.  Signal  Office 

X  •  GL/  \^  •  X««  XV  ••••  •*••••  ••••• 

^a.*      V  •    XIr*    XV  ••••   ••••    •*••   ••••   • 

B.  &O.R.R 

Phil.  &R.  R.  R 

M.  C.  jK.  R. ....... ......... 

Pickering  Valley  R.  R 

Jl  •   4X/  JCj*  XV«  XV  •  •»**••  ••••  •••• 

A.  V.R.  R 

B.  &O.R.R 

Li.,  C  OL  S«  C.  R.  R  ......... 

S.  &A.  R.  R 

N.Y.,  L.E.&W.R.R 

O*   Ou  O*   XV«  Xm «••*••  ••••••  ••• 

^3«     T  •    XV*  XV  ■«••«•  ••••••  •»••• 

B.  <&  O.  R.  R ••••••• 

X^*l    X  •    0£f  X)»    XV«    XV  ••••   ••••*•« 

H.  &B.  X.  R.R 

Pithole  Valley  R.  R 

P.,  Ft.  W.  &.  C.  R.  R 


City  levels 
City  "levels 

City  levels 

City  levels 
City  levels 

City  levels  . 

City  levels  . 

City  levels  , 

City  Levels. 


Feet. 

678 

S&5 

1,089 

1,175 

14 

32 

34 

51 

28 

47 

28 

32 

32 

32 

34 

7 

27 

3:) 

34 

32 

27 

36 

52 

1,425 

856 

1,820 

110 

668 

272 

565 

812 

1,874 

1,236 

1,250 

668 

520 

2,064 

1,649 

1,099 

947 

1,309 

745 

« 

1,106 
746 


973 

727 
751 

865 

1,101 

1,064 

1,259 


(389) 
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iKCLUt, 


Station. 


Pittsburgh  on  flow-line  of  Brilliant  Hill 

(new)  Reservoir 

Do B.  M.  on  outer  comer  of  coping, 

near  Twenty-sixth  street 

Do Li berty  avenue  crossing 

Do B.  M.  on  south  wall,  upper  out- 
side comer,  culvert 

Do . . .  .junction  with  P.  C.  &  St.  L.  R.  R. 


opposite  Forty-third  St.  station 
.crossing  of  Fiftieth  street 
,  low  water,  city  datum  — 

high  water,  1H52 

high  water,  1832 

.east  side  of  Irwin  street... 


Do. 

Do... 

Do... 

Do... 

Do... 

Do.. 

Do east  side  of  Duquesne  street. . . . 

Do B.  M.  at  foot  of  lamp-post,  south 

side  of  Liberty  street,  inter- 
section with  Wat4»r  street  — 

Do B.  M.  on  south  side  of  base  ring 

of  fire-plug,  north  side  of  Penn. 
St.  intersec.  with  Water  st . . . 

Do Signal  Station 

Pittstield 

Pittston 

Do. west  end  bridge,  crossing  Susque- 
hanna   

Plainsville 

Pleasant  Grove 

Pleasantville 

Plymouth 

Do..  .Junction 

Point  Lookout 

Polk 

Pomeroy,  E.  intersec.  of  P.  &  D.  R.  R  — 

Do..  .W.  intersec.  of  P.  &  D.  R.  R 

Pond  Eddy , 

Portage 

Port  Allegheny 

Port  Carlwn 

Do 

Port  Clinton 

Do 

Port  Jervis 

Port  Kennedy 

Portland 

Port  Matilda,  Main  st 

Port  Perry  Junction 

Port  Royal 

Port  Trevorton,  R.  R.  track 

Potts  Colliery 

Pottsgrove 

Pott's  Landing 

Pottstown 

Pottsvillo 

Po welton 

Pulaski 

Prather 

Prescott 

President 

l^'iuirose 

Princeton 

Prindibles 

Providence 

Quakake  Station 

Quakertown 


Authority. 


City  levels  . 

A.  V.  R.  R.. 
A.  V.  R.  R. 


A.  V.R.R 

P.,  V.  OL  C  R«  R  >••••■ 

P.,  V.  AC.  R.  R 

P.,  V.  OL  C.  R.  R  ....  .. 

Levels 

Levels 

Levels 

Penn.  R.  R 

Penn.  R,  R 


EleTation. 


JM 


Penn.  R.  R 


X  enn.  K.  K  ..«.  .••••■  ...... 

U.  S.  Sipial  Office 

D. ,  A.  V.  d^  P.  R.  R ...... . 

Del.,  L.  AW.  R.  R 


Lehigh  Valley  R.  R 

H.  ct  B.  T.  R.  R...... .. 

Pithole  Valley  R.  R 

Del.,  L.  &  W.  R.  R 

Del..  L.  &  W.  R.  R 

B.  G.  R.R 

X^O«  Xw«  Mjm  ••••  ••••  ••••  •■• 

X^O*     Mifm    Xl»  ••••    •••«•«    •«•»• 

N.  Y.,  L.  E.  &  W.  R.  R 

Pa.  R.  R 

B.,  N.  Y.,  &  P.  R.  R..., 

S.Valley  R.  R 

M.  C.  R.  R 

Del.  &,  Hudson  Canal... 

Phil.  d^R.  R.  R 

Del.  &,  Hudson  Canal... 

Phil.  &R.  R.  R 

Del.,L.  &  W.  R.  R 

B.  E.  Valley  R.  R 

B.  &0.  R,  R , 

B.  &  O.  R.  R 

S.  OL  N.  B.  R.  R........ . 

N.  H.  <x  S.  H.  R.  R..... 

C  &  vr,  R.  R. . . . . 

Phil.  <&R.  R.  R 

Phil.  OL  R.  R.  R.... ...... .1 

Phil.  &R.  R.  R 

T.C.R.  R 

E.  &P.  R.  R 

Pithole  Valley  R.  R 

Lebanon  Valley  R.  R 

P.,  T.  &B.R.R 

P.,  0.  &,  St.  L.  R.  R......  •< 

P.  &R.  R.  R 

Bennett's  Br.  R.  R 

L.R.  R 

\j  a  OE>   VY  •  Mif  MSt ..  ....  ......  •< 

N.  C*  A  B.  V*  R*  £••••••■•< 


)•••••  •  • < 


934 

745 
743 

7S8 
776 
738 
739 


730 
733 
737 
739 


791 


726 

769 

l»945 

579 

571 

546 

748 

1,634 


543 

1,915 

1,064 

483 

4e^ 

570 

1,675 

1,489 

639 

634 

455 

410 

455 

87 

S91 

1,007 

765 

799 

498 

1,094 

489 

63 

150 

614 

1,796 


1,951 

501 

1,048 

1,021 


1,300 
703 

1,368 
817 
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Station. 


^^aakeTtown 

^^aarry  viile 

^^nfens  Run 

^krCadebaughs  Station. 


nor. 
n's. 


8  Station . 


ibon 


kttlingRon. 
X^ymilton  ... 


Do.  B.  M.  on  coping  stone  easternmost 

R.  R.  bridge 

lEted  Bank  Junction 

Xtedin^^n 

^Ked  Lion 

Do 

IKeed'sRoad 

IKeedsville 

^Kte^»  Station 

^^SeeaeYilie 

Steimerton 

^Keinbold's 


Authority. 


^ .  X  a.  MXf  tXf ••••.. .... 

L.  &Q.  R.  R 

P.  &  E.  R.  R 

X  H«  XV*   xv>  ....  ....  .... 

Pa.  R.  R 

Perkiomen  R.  R 

N.  C.R.R 

Lehigh  Valley  R.  R.. 

C.  &  W.  R.  R 

P.  &E.  R.  R 

8.  &S.  R.R 

L.S.&M.  S.R.R 

Phil.  &R.  R.  R 


^Kemington 

Seno 

Do 

IKenovo 

-Seynolds 

IKeynoldsviile,  at  crossing  of  Brookville 

pike 

Sheenis , 

Utioeville 

3licbfield 

^Kchland 

^Rlddlesbnrgb 

IBidgeway 

IRidley  Piik...' J... !.**!."."."."!.".'!!.."." .'!.".'."! 

JCine'a  Store... 

3tiDggold 

JSiogtown 

JUt^ie 

3ittenbonse  Gap 

IBiTerton 

JSo«ring  Rnn 

Do! 


U.S.C.&G.S 

BcDDett's  Br.  R.  R 

Lehigh  Valley  R.R.... 
C.&F.R.R 

E.,  B.&  W.R.R 

M.&C.C0.R.R 

Pa.R.  R 

Pa.  R.R 

A.V.R.R 

R.&C.R.R 

L.&L.R.R 

P.,  Ft.  W.  &  C.R.R... 

A.  &G.  W.  R.R 

L.S.&M.S.R.R 

P.  ct  E.  R.  R  .......... 

L.  Schuyl.  R.R 


IBoaring  Spring  Junction 
IRobbiirs 


IBoberts' 

Robertsdale 

Bobesonia 

JSocbester 

Do.,  .junction  with  C.  &  P.  R.  R 

ItockGlen 

ItockhUl 

Itockland  Station 

.Bockport 

Do 

IBMkTiUe 

^oekwood 

^obentown 


Bennett's  Br.  R.  R 

Pa.R.R 

U.&T.R.R 

8.&N.R.R 

Lebanon  Valley  R.  R 

H.&B.T.R.R 

P.  &  E.  R.  R 

N.  Y.f  R.  &  P.  R.  R...... 

P.,W.&B.  R.R 

S.4&N.R.  R 

L.  Schuyl.  R.R 

C.     <&     Yfm    R.    R......    ...... 

p.  &E.R.R 

C  &,  F.  R.  R  ............. 

B.  &  O.  R.  R  ....... ... 

T.  <&  C  R.  R......  ...... 

W.Pa.  R.  R 

Pa.R.R 

B.«feO.R.  R 

S.&.M.P.R.R 

E.  BioadtopR.R 

Lebanon  Valley  R.  R , 

Cleve.  &P.R.R 

P.,  Ft.  W.  &C.  R.R 

D.,H.  &  W.  R.R 

E.BroadtopR.  R , 

Lf  high  Valley  R.  R 

L.&S.R.R 

O.   CC    O.  Xti.   MJm  a.....    ......    ..I 

X  . )  X  .  Ob>  MJt  M\t  •  R  .••>•■  ....  < 

Pa.R.B 
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Elevation. 


Feei. 
496 
488 
084 

1,150 
409 
138 
860 
579 

1,340 

1,317 
69*a 

1,138 
268 

264 
851 
211 
793 
900 
309 
593 
903 
495 
837 
449 
299 
710 
1,011 
1,018 
672 
663 

1,377 
439 

1,369 
765 
491 
865 

1,393 

1,376 

73 

412 

558 

1,130 
632 
940 
765 

1,427 

8:^0 

1,196 
768 

2,042 

1,785 
441 
711 
706 
921 
624 
926 
906 
882 
349 

1,016 
352 
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[■ 


StatioD. 


Romain 

Rooto 

Roeedalo 

Rosemont 

Ross 

RostoD  Station  . . . 
Rouffh  and  Ready 

Rouletto   

Ronnd  Island  .... 

Roups  Station 

Ronseyille 

Rowlands 

Royer's  Ford 

Roy  Stone 

Run 

Rnnmerfield 

Rupert 

Do 


Rnsselburg 

Rutherford's 

Rynd  Farm 

Saegerstowu 

Safe  Harbor 

St.  Clair 

Do 

St.  George  Station 

St.  Mary^s 

Salem 

Salina 

Salisbury 

Saltillo 

Saltsburgh 

Salt  Worits 

Saltzburgb)  Market  street 

Salunga 

Sanders 

SaAdpatch  Tunnel,  west  portal 

Do east  portal . 

Sand  Works 

Sandy  Creek  Station    

Sandy  Lake 

Sandy  Lick  Station 

Sandy  Ridge 

Sandy  Run  Junction 

Sang  Hollow 

Sanner's . . 

Sarah  Furnace  Station 

Sartwell 

Sarver's  Station 

Saxonburg  Station 

Saxton  (new  depot) 

Sayre  

Soahonda  

School  Lane 

Schur's 

Schuylkill  Bridge 

Schuylkill  Haven 

Schwenkville 

Scotch  Valley 

Scottdale 

ScottsviUe 

Scranton,  Union  Depot 

Do. ..Hyde  Park 

Do... Cliff  street 

Do..  .Green  Ridge 


Authority. 


Eleyi 


S.  R.  R  ...... ...... ...... ... 

B.G.K.R 

P. <&  B.  C. R. R  ............. 

Pa.R.R 

W.  Pa.  R.  R 

A.  V.R.  R 

H.  &B.  T.  R.R 

J.  S..P.  C,&B.R.R 

P.  &E.  K.R 

Pa.  R.  R 

P.,T.  4&  B.  R.R  ............ 

N.  Y.,  L.  E.  «&W  R.R 

Phil.&R.R.R 

P.  &E.R.R 

L.  S.  &  M.  o<  R.  R...... .... 

Lehigh  Valley  R.  R 

0.  &  W.R.  R 

Dfl.X.  &W.  K.  R 

D.,A.  V.  «feP.  R.R 

Lebanon  Valli-v  R.R  

P..T.&B.  R   *R 

A.  &(}.  W.  R.  R 

C.  &  P.  D.  R.  R 

■iVA*    \h/  •    AVa  AV  •••«•■   ••••   ••••   •••• 

Pa.  R.R 

A.  V.R.R 

L.  S.  &M.  S.  R.  R 

W.  Pa.  R.  R 

S.R.R 

E.  BroadtopR.  R 

B.  &0.  R.  R 

13.  &  O.  R.  xC..... .••• 

W  •  Mr  cbm  XV*  XV  ••«•«••••«••••    ••• 

Pa.R.R 

E.  &C.  R.R 

B.  &  O.  R.  R 

B.  &.  O.  R.  R...... 

B.  &0.  R.  R 

A.V.R.R 

L.  S.  &M.  S.  R.R 

w •  x  a>  £v. ic ...... ...... ..... 

T.&C.  R.  R 

L.«feS.R.R 

Pa.  R.  R 

S.  &M.  P.  R.  R 

A.V.R.R 

B.,  N.  Y.  &P.  R.  R 

W.  Pa.R.  R 

W.  Pa.  R.  R 

H.  «fcB.  T.  R.  R 

Lehigh  Valley  R.  R 

P.  &E.R.R 

Phila.  &R.  R.  R 

Phila.  &R.  R.  R 

Lebanon  Valley  R.  R ■ 

Phila.  &R.  R.  R 

Perkioiiien  R.  R 

D.,  H.  &W.  R.  R..; 

S.W.Pa.  R.R 

E.  Broadtop  K.  R 

Del..  L.  &W.  R.  R 

City  Engineer 

City  Engineer 

City  Engineer 
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station. 


l3oTmnton,  Prov.  street 
fiornbirrafls  Station  ... 


Authority. 


Elevation. 


Sedgwick 
iSeeOB  — 


^ity  land 

SelinsgTOve,  fh>g  at  JoDCt'n  with  N.  C.  R.  R. 

Do crossing  Susquehanna  River  . . 

Do west  end  of  R.  R.  bridge 

Do Station 

Do S.  Hnestation-house  ... 

Do junction 

Do center  of  Pine  street 

Sellers 

Sellersville 

Sewickley 

Do....  Station 

.  Do ....  Y.  Branch  of  Pennsylvania  R.  R . 

Seymour 

Shadyside  Station 

Sbaeffer's 

Shaffer 

Shafton  Station 

Shainlines 

Shamokin 

Shamrock  

Shanghai  Station 

Sharon 

Sharon  Hill 

Sharpsburgh,  Main  street 

Sharpsburgh  Station 

Sharpsville 

Shawmont 

Shawmut 

Shaw's  Landing 

Shaw's  Run 

Sheffield 

Shelmires 

Shenandoah,  City  Depot 

Shenango  

Do. . .Grade  crossing  S.  ds  A.  R.  R 

Shenk's  Ferry 

Sheridan  

Do  

Shiokshing 

Shimer's 

Shimmels  .%. 

Ship  Bridge 

Shippen 

Shippensburgh 

Shippensburffh,  B.  M.  on  water  table,  N. 

W.  comer  Main  ds  Railroad  hIs 

Shirleysburgh  

Shock's  Mill 

ShoemakersviUe 

Shohola 

Shoo-FJy  Tunnel 

Shngarrs 

Shuman's  Bridge,  beocb-mark  ou  W. end.. 

Shnman's  Tunnel 

Sinking  Springs 

Sinnemahoning 

Skippack 

SUbBirn 


City  Engineer 

A.V.R.R 

B.&O.  R.R 

W  •    flu    Dim  M\i»  Xk    ...a..    ....   •..*. 

N.C.R.R. 

Snnbury  &,  Lewistown  R.  R. 
Sunbury  &,  Lewistown  R.  R. 
Sunbury  A  Lewistown  R.  R. 
Sunbury  &  Lewistown  R.  R. 

^1  •    \^»    S^m    Jjv  •■••«   ••••    •••«••   ••« 

X^  •     V/  •       ^Af  •      XV  ••     mm     ••«••••••••     ••• 

O*  0&  X^  •  M^m  J%«  M\  ••••«•  •••••  ••« 

Xw*   Ob*    ^^  •    XV«   Xw  ••«•••   •••«•••   ••• 

JL%  •    X^  cv«    Xi»«  Xw  ••••••  •»••  *•••  ••« 

P.,  Ft.  W.  4SiL  C.  R.  R 

Yough.  R.R 

^3a  Ob'  \J»  J%«  XV  ••••  •«•••••••««« 

N.C.&B.V.R.  R 

Pa.R.R 

Bennett  Branch  R.  R 

P.,T.&B.R.R 

Pa.R.R 

Chester  Valley  R.R 

X^  •   xy  •  Xw«  J^  ••••    •««••«   ••«•••    m  ^  n 

£Jm   JL   **•  XV*  XV  •  m  m  m  m  •    ••••••    ••«••« 

Pa.R.R 

JE»*  OL  \jtm   tV  •  Xv«  XV  ••••••  ••••■•  I 

X^  •  •  YV  •  OLf  JD«  XVa  XV  ••••  •••«  ••«*4 

Tt  •  X^cv*  XV*  XV  ••••  ••••••  •••«  •*! 

A.V.R.R 

XIi«  Ql^  X^ •  XVa  XV  ••••  •«•*  ••••  •«s4 

PniU OL XV.  A*  R...*..  ..••  •••« 

^ .  UK>   MjJm  Xv.  JEv   ......  .*..«..  ...« 

Xtkm    Otr    \Am     W  •    Mi.   X%  •  .....     .....a    . 

JL  •   Ob'  Vy>    Dtm  Xl>    ......    .........I 

P.&E.R.R 

£.  B.  ct  Yf, R. R.... .... ..... 

Al.  &  S. R. R  ...... ...... .... 

E.&P.R.R 

£»■»  d.  vJi.  V*  .  M\»  XV  ......  ....  ..I 

v^ .  OE>  X  .  mJ»  Xwa  xw  ............. 

Lebanon  Valley  R.  R 

X  •,  O.  &f  at.  L.  R.  R.... ...... 

Del.,L.&W.R.R 

L.  <&  L.  R.  R  ...... .... ...... 

T.&C.R.R 

X^  cv»    XV*   XV  ••«•••  •«««••«•••«••. 

B., ^.  X.  &  X  .  R.  R.... .... .. 

Cumberland  Valley  R.  R  . . . 


U.S.C.&G.S 

E.  Broadtop  R.  R 

Pa.R.R 

Pbil.  &  K.  R.  R 

N.  Y.,  L.  E.  «&  W.  R.  R 

JJ*  Ou  V/*  XV*  XV  >•••••  •••«••  •  •• 

Li*  C*  &  S*  C*  B*  A.....*  •••• 

X  €••    aV*  XV    ••••    «•••«•■•••••••« 

C.&W.R.R 

XV*  Ck/  v./*  XV*   XV  ••••••  ••«•••«••< 

XT*  Ou  X!^*  Xv*  XV  •••«••  •*••••  ••« 

Perkiomen  R.  R 

Bennett's  Br.  R.  R 


771 
945 
512 
868 
195 
611 
438 
439 
439 
440 
438 
438 
441 
382 
331 
736 
780 
779 
797 
856 
1.425 
1,133 
905 
136 
738 
433 
1,173 
859 
65 

745 

948 

69 

1,427 

1,092' 

1,112 

1,337 

246 

1,252 

941 

936 

183 

459 

846 

521 

289 

1,641 

411 

1,206 

654 

653 

572 

269 

314 

648 

1.621 

1,131 

699 

803 

348 

794 

145 

1,405 
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tm 


Station. 


Slatington 

Sligo 

Do  

Smairs  Mills 

Smcthport 

Smithborough 

Smith's 1 

Smith's  Ferry 

Smithtou 

Smyser's 

Snow  Shoo 

Snyder's 

Snydcrtown 

Soda  Works  Station 

Soho   

Somerset  

Somer's  Lane 

Somertown  Station 

Somestown 

Southampton 

Sou  t  haul  ptonville 

South  Fork 

South  Mountaiu  Railroad  Junction 

South  Oil  City  Station 

South  Pennsylvania  Junction 

South  Wilkesbarre 

Spart'ansburgh 

Spindler's 

Spragueville 

Spring   

Spring  Creek 

Springdale 

Springfield 

Do 

Do 

Do Railroad  Junction 

Spring  Forge 

Spring  Gaitlen,  bench-mark 

Springhill 

Do 

Spring  Mill 

Spring  Run  Village 

Springton 

Spring  vale 

Springvillo 

Do 

Spruce  Creek 

Standing  Stone 

Stanhope 

St^r 

Stamcca 

State  Line 

Stanfifer's 

Steiner's  Mill 

Stirling 

Steuben  

Steven's  Point 

Stewart 

Stewart's  Station 

Stewart's  Switch 

Stillwater 

Stoneboro' 

6toneboro's,jiinction  with  F  division  of  L. 

Da  OC>   iM«  i9*  X(*  a   •••«•>  •••••*  ••••  ••«■  ••..  . 


Authority. 


EleTftl 


>  •  •  *  • 


•  •  •  •  •  •  *  < 


Lehigh  Valley  R.R.... 
A.V.R.R 

vV  •  X  A*  X%«  X%  ••«•  •«••  ••«• 

f^»   M^m  XV  •   Xv  •*«••««••*••    mm 

MCK.B.R.R 

S*  0«  Jk*  !».....••....••• 
Lebanon  Valley  R.  R... 

Cleve.  &F.  R.K 

B.  OL  0>  R«  R .... ...... . 

N.C.R.R 

B>  oL  S«  S«  R.  R...... .... 

B.<&0.  R.R 

A.V.R.R 

AJ«    Ou    V^a    ^\m  Xl»  •«••    •«««••    ««< 

S.  oL  M.  P*  R.  £..•-«•  •••. 

Tioga  R.R 

N.Pa.R.R 

M.C.R.R 

MJt   Ol>    \Jm    M\m  M\   ......    ...... 

Phil.  &N.  R.R 

Pa.  R.R 

Cumberland  Valley  R.R 

Cumberland  Valley  R.  R 

Lehigh  Valley  R.  R 

P. y  T.  &  B.  R. R.... ...... 

Del.,  L.  &  W.  R.  R 

JCi«    €jb'     A     •     JA**     XV  ••••••     m   m  m   m    mm 

X    •    (jC     X!j«    XV»    XV  ••••    ••••••    •• 

W.Pa.R.R 

Phil.&R.R.R 

L.  S.  <&  M.  S«  R.  R...... .. 

W.  Sl  R.  R.  R......  ...... 

X  4v*   Xw«    XV  •«••  «•«•    ••••••   *«< 

Pa.  R.  R 

mT »  X#«   X!V«   XV    •«•»•••«••••    •) 

W.  C.  &P.  R.  R 

Pa.  R.  R 

Phil.  ifcR.  R.  R 

Levels 

E.  B.  &;W.  R.  R 

P.B.  R.  R 

M.  R.R 

Pa.  R.  R , 

Pa.  R.  R 

Lehigh  Valley  R.  R 

S.  ^  S.  R.  R 

D.,A.  V.  AP.  R.  R 

N.  Y.,L.  E.  &W.  R.R. 

B.,N.  Y.  &P.  R.R 

P.  &  C  R.R 

T.  &C.R.R 

p.  &>  K.  R.  R  ......  ..•.., 

L.  &L.  R,  R 

N.  Y.,L.  E.  &W.R.  R. 

P.,T.  &  B.  R.  R 

Pa.  R.  R 

P. , T.  OL  B.  R.  R.... .... 

N.  Y.,L.  E.  &W.  R.  R  . 
L.  S.  &M.  S.  R.  R 


J 
1 


2 
1 


1 
1 
1 


1 
1 
1 
1 
1 


1 
1 

1 
1 
1 


N.  C.  &F.  R.  R.. 
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Station. 


Stoneham 

Stone  Honae 

Street  Road 

Stroodsborffh 

9ogar  Creek 

3a£()M*  Grove 

Sogar  Notch 

Do 

inlliTan 

Sommerhill 

Jnnbnry 

Do..janction  with  Shamokin  Branch 

ik^  •     \m/*     Xl*a     X«      «•••      ••••      ••••      ••••      ••••4 

go.. north  line  of  depot  building 
o.. Junction  with  D.  W.  &  H.  B.  R  . . . 

Do..  Junction 

Do.. junction  of  Shamokin  Branch  of 

}ii8quehaQna 

Do!;!l'I'"l'f^""!llJ*V.""!lJ!^l*!!! 

Susquehanna  Bridge 

Susquehanna  Junction 

(wansville 

(wartbmore 

(watara  Gap 

(wede  Fnmace 

(wise  Vale  Station 

Tamaqua 

Do 

Tamenend 

L*arentum 

Do   : 

Parr  Farm 

?ateeyille 

?aylor8ville 

?aylorville 

Teeple  Town 

remi>eranceville 

Temple 

[^mpleton  Station 

rhompeon 

Do 

rhompeon's 

Do 

Phompeon's  Mills 

rhompsontown 

Chomdale 

niurlow 

Hdioute 

Hmoninm..'. 

'^:::::::::;":::::::::;::::::::::::: 

Do 

loga  Junction 

Hoga  Village 

lona 

*ionesta 

Ipton 

ItosYille 

Do 

Do. .  Franklin  street  crossing 

Do. .  Washington  street  crossing 

P9..||onfo§0t]^t  crossing 


Authority. 


P.  ct  £.  R.  R...... ...J. 

P.  &K.  C.  R.  R 

W.C.  &P.  R.  R 

Del.,L.  &W.  R.  R  .... 

A.  «&G.  W.  R.  R 

A.  &G.  W.  R.  R 

Lehigh  Valley  R.  R.... 

L.  &  S.  R.  R  ....  .... ... 

P.,Ft.  W.  &C.  R.  R  ... 

Pa.  R.  R 

N.C.R.  R 


N.C.R.  R 

N.  C.  R.  R 

D.,  H.  &W.  R.  R 

P.  &  £.  R.  R.... .... ... 

N.  Y.,L.  E.  &  W.  R.  R 

P.&E.  R.  R 

Pa.  R.  R 

Pa.  R.  R 

N.  Y.,  L.  E.  &  W.  R.  R 

E.&P.  R.  R 

W.  C.  &P.  R.  R 

L.  &T.  R.  R 

Phil. St  R.  R.R 

Pa.  R.  R 

T.  B.  R.  R 

N.  Valley  R.  R 

W.  Pa.  R.  R 

A.  y.R.  R 

P.,  F.  &  B.  R.  R........ 

ri.  &>  B.  T.  R.  R 

B.  &0.  R.R 

Del  ,L.  &  W.  R.  R 

P.  A  P.  R.  R 

P. ,C.  &  St.  L.  R.  R..... 
L.  Pa.  R. R. ...... .....< 

A.  V.  R.R 

N.  Y.,L.  E.  &  W.  R.  R 
P. I V.  &  C.  R.  R.... .... 

N.  C.  B.  V.  R.  R 

P.,  T.&B.  R.  R 

B.  &0.  R.  R 

Pa.  R.  R 

Pa.R.  R 

P.,  W.  «feB.  R.  R 

P. ,  T.  &,  B.  R.  R...... ... 

N.  C.  R.  R.... ...... .... 

Pbila.  &R.  R.R 

8.C.R.  R 

Tioga  R.R 

T.  &E.  &S.  L.  R.  R... 
C.,C.  &  A.  R.R...    .... 

P.  &  E.  R.  R 

P.,  T.  &  B.  R.  R 

Pa.  R.  R 

P.,  T.  &B.  R.  R 

Pithole  Valley  R.  R 

P.,  T.  &B.  R.  R 

P., T.&B.  R.R 

P. t T.  cc  B.  R*  R. ...... • 


Elevation. 


Feet. 

1,347 

1,089 

252 

403 

1,014 

1,040 

666 

660 

765 

1,557 

444 

441 
444 
451 
443 

444 

914 

534 

342 

360 

982 

-    735 

125 

447 

66 

922 

ti04 

787 

1,287 

757 

778 

1,062 

1,096 

1,008 

683 

1,204 

767 

387 

824 

1,703 

765 

860 

1,143 

1,108 

419 

313 

34 

1,112 

395 

129 

896 

1,042 

1,021 

1,052 

1,359 

1,060 

990 

1,194 

1,181 

1,194 

1,194 

1,195 


(395) 
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[BULL.  6. 


Station. 


TiTola 

Tobyhanna 

Toxnhicken 

Too  Road 

Topton  Junction 

Torren'B  Station 

Tonghkenamon 

Towanda 

Do. .switch  at  upper  depot 

Do. .Barclay  depot 

Transfer 

Treichler's 

Tremont 

Trevorton  Junction 

Trexlertown 

Trowbridge 

Troy 

Do 

Trunkeyville 

Tryon  ville 

Tryonviile  Junction 

Tuckerton 

Tnliy  town 

Tunkhannock 

Tnnkhannock,  Junction  with  L.  V.  R. U... 

Turner .• 

Turner's 

Turtle  Creek  Station 

Tuscarora 

Do 

Do. . . B.  M.  on  top  of  stone  foundation 

W.  comer  of  water  station 

Tuscarora  Mountain 

Tussey's  Mountain 

Tyler's  Station 

T^lersville 

Tyrone '. 

TVrone  Water  Station 

Ulster 

Union 

Do 

Union  City 

Do P.  &.  E.  Junction 

Uniondale 

Union  Forge 

Union  Furnace 

Uniontown 

Do 

Do 

Unionville 

Upper  Catasauqua 

Upper  Lehigh 

Upton 

Ursina 

Ursina  Junctioui  U.  &  N.  F.  R.  R.  June 

Utica 

Valley  Coal  Mines 

Valley  Forge 

Valley  Store 

Valley  Works 

Van  Emman's 

Vanscoyoc 

Do 

Venango 

Verona  Station 


Authority. 


M. C. R. R...W..  ............ 

Del.,  L.  &  W.  R.  R 

D.f  n.  ct  Yf,  R.  R....  ...... 

W.C.R.R 

Pa.  R.  R 

X^«     0£r    J3*    \^m    A«a    M\  ••••••    ••••••«< 

Lehigh  Valley  R.R 

AJ*   Aw*   AV  ••   ••••«•  «••••«•«   •■•««• 

AJ*    AV*   ^Af  ••••    ••«•■••••••••«••• 

A.&G.  W.  R.R 

AJ«   Ou»  O*  A«*  AAi  *•«•  •••«  ••  ••••  •• 

L.  AT.  R.  R 

N.  C.  R.R 

\^ •   €Jb'  A.  •    A%tt   Aw  ••  ««••  •««•••  ••■! 

T.  ct  L.  &  S«  L.  R. R  ........ 

Bennett's  Br.  R.R 

N.C.R.R 

XT  m  •    A  •    0£r  ^7«   Xv*    M\t  •••  ••••••  •«•< 

A  •  I   A  •  Qu   JD*  AV*  J^r ««  ••••  a*  ••  ••  • 

U.&T.R.  R 

Phila.  &R.  R.  R 

Phila.  &T.  R.  R 

Lehigh  Valley  R.  R 

19A*  AV»  AV  ••••  •«••    •««•••   ••••••• 

Li.  S.  &-  M.  S.  R.  R......  ••• 

A^  *   \^  •   Ol*  X  •  ^V«  AV  •«•«••  ■•««  •«• 
A^ €v*    AV*    M^ ••     ••  ••••••••••••«•« 

Schuylkill  Valley  R.  R 

Pa.  R.  R 


Pa.  R.  R 

Levels 

Levels 

Bennett's  Br.  R.  R 

M.  R.R 

L.|  C.  OL  S.  C.  R.  R  .. .. 

Pa.R.  R 

Lehigh  Valley  R.  R.... 

P.4&E.  R.R , 

R.  &  C.  R.  R 

A.&G.W.  R.  R 

U.  &T.  R.  R........... 

N.  y.,L.  E.  <fe  W.  R.  R 

L.  ifeT.  R.  R 

Pa.  R.R 

Cumberland  T'p'k , 

P.  &  C.  R.  R  ......  .... 

S.  W.  Pa.  Extension  ..., 
P.  &E.  Valley  R.  R.... 

L.  &  S.  R.  R  ........... 

L.  &  S.  R.  R  ........ 

Pa.R.  R 

U.  «&N.  F.  R.  R 

B.  &  O.  R.  R 

A.  &,  G.  W.  R.  R 

P.  &C.  R.R 

Phil.  &  R.  R.  R 

Chester  Valley  R.  R  .... 

S.  W.Pa.  R.  R 

Chartiers  R.  R 

D»  \jr.  XSi.   XW ..  ...........i 

T.  &C.  R.  R 

A.  &G.W.  R.  R 

A.  V.  R.  R 


•    •     •        «    B 


EloYation. 


FeeL 

706 

1,932 

1,228 

677 

485 

990 

283 

738 

738 

795 

993 

344 

766 

428 

411 

1,440 

1,186 

1,448 

1,096 

1,318 

i,aaw 

298 

20 

611 

611 

1,060 

1,137 

750 

909 

429 

424 
1,926 
1,984 
1,232 
1,400 

907 


743 
1,270 

399 
1,301 
1,270 
1,670 

432 

799 


981 

990 

782 

284 

1,802 

430 

1,342 

1,406 

1,035 

1,035 

98 


1,075 


1,995 

1,427 

1,163 

746 


{i<m) 


PENNSTLYAIOA. 
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Station. 


rgh. 
d.. 


bMUI. 

4>WI1  .. 

Run., 
town., 
ford., 
tation , 
Bend  . 
Port.. 

tn  . 

16 


RMge 
Ran.. 


rd 


rille  (surf,  of  Little  Pine  Cr.) 
town 


r 

f  Junction 


bnrgh  Station 

r'sMill 

»rt 


Tongh 

I'b  Station 
iTiUe 


IflieV.V.l! 
lexandria 


Brownsville,  in  street  in  frout  of 


tiester 

Qay  street 

Market  street 

jnnction  with  W.C.  &  P.  R.R. 

onsbonockcn  

ftlls 


rove 

auaynnk  

Bwton 

vertou 

ittdton 

rt 

iringMill.... 
lllow  Station 
K>d  Junction  . 

re 

iDd 


Authority. 


L.y  C>  ct  S.  C.  R.  R  .. .... 

A   CV  •  A  V  •    MA  ••••••   «•••   •«•••   ••   • 

N.  C.  &¥.  R.  R 

Lehigh  Valley  R.  R 

C.&;F.R.R 

±»y  C/.  oL  St.  L.  R.  R.. . . . . 

Pa.R.R 

P.,  Ft.W.&;C.  R.  R 

\t •  G.  &  P.  R.  R...... ... 

Pa.  R.  R 

X  .f  1 .  &,  a,  rC.  R. ......  .. 

L.  <&S.  R.  R 

N.  C.  &B.  V.  R.  R 

L.  oL  S.  R. R...... ....... 

D.,A.  V.  &  P.  R.  R 

P.&E.  R.R 

X  tt.  xX>>  H ......  ......  ....  . 

Lehigh  Valley  R.  R 

C.  &P.  D.  R.  R 

ChMrtiers  R.  R 

B.&O.  R.R 

Cumberland  Tp'k 

Levels 

P.&E.R.R 

J.  S.f  P.  C.  &  B.  R. R.... 
P.  &E.R.R. 

A   •     Ql#    V/«   XV*   Xlr  ••••••    •««•••    • 

Lehigh  Valley  R.  R 

Lebigh  Valley  R.  R 

X^tts    XjwB      XV   «•••••     ••«•«•     «■•«• 

Phil.  &  R.  R. R.. 

P.&E.R.R 

E.,  B.  &  W.R.R 

N.Y.,  L.E.&W.R.R.... 
L. & 8.  R.  R  ...... ...... . 

T.&E.<&S.L.R.R 

C|  C  4K  A.  R.  R...... ... 

S.  <x>  N •  B.  R.  R...... .... 

Lebanon  Valley  R.  R 

McK.&;B.R.R 

L.  S.  oL  M. S.  R. R  ......  .. 

B.<S:^O.R.R 

Cumberland  Turnpike  . . . 


•  •  #  • 


P.  V.  &C.R.  R 

W.  C.&P.R.R... 

W.C.  R.R 

W.C.R.R 

P.  &  B.  C.*R.  R  . . . .  < 
Pbil.  ^  R.  R.R  ..... 

Phil.&R.  R.  R 

P.  &B.C.  R.R 

Phil.  &R.R.R.... 

B.&O.R.R 

P.  <x>  C  R.  R . . . . . . . 

Del.,.L.  &  W.R.R 

P.  OL  L.  XV.  XV......  . 

Phil.  d[;  R.  R.  R 

L.&Q.  R.R 

M.|  H.  &,  S.  xi.  R.  R 

P.  &£.  R.R 

£.  <&  P.  R.  R  . 


Elevation. 


n*"  ^•%"^« 


BolLfi— 19 


(397) 


«     . 


Feet, 
529 
430 
548 

1,025 
615 
550 
833 
388 
895 

1.727 
108 
751 

1,023 
371 
801 
644 

1,200 

1,186 
677 
716 
232 

1,031 

1,049 

i,40ri 

630 

1, 193 

614 

.  481 

991 

830 

824 

405 

156 

r>72 

723 

1,290 

475 

995 

1.319 

418 

383 

l,H6l 

697 

1.043 

1,797 

774 
406 
420 
414 
133 

61 

61 
444 

61 

782 

1,045 

579 

691 

61 

449 

•671 

1,804 


■"*. 
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tMnik& 


Station. 


VVlioclorvillo 

Wliethaui 

Wbife  Bear 

White  Deer 

Wlihelmll 

White  Haven 

Do 

While  Horse 

Do 

White  Mills 

Whit.r  Kock 

Whitr  Kock  Station 

Wilcox 

Do 

Wihlwood  Station 

Wilkeviharre 

W^ilkiuHbnrgh  Station 

Williamsbiirgh 

Do R.  K.  junction 

Willianisport  Depot 

Do 

Do 

Do 

Willijuntown,  Summit  Br.  Colliery 
Willow  (irovo 

Do 

Do 

Wihnarth 

Wilmington 

Wihuore 

Windsor 

Wissahickon 

Wistar 

Wistar's  Kun 

Wollton 

Wolverton 

Wonielsdorf 

Woodbine,  B.  M 

Woodland , 

Do 

Do. 

Wood's  Run 

Woodstock,  at  crossing  of  creek  .. 

Wood  ville 

Wrightsville 

Wval  using 

W'ylie's 

Wynnewood 

Wyoming  Station 

Wysunkiug 

Yeagertown 

Yellow  Spring 

Yerkc's 

York 

Do 

York  Furnace 

York  Haven 

York  (N.  Central  K.  R) 

Youngsville 

Do 


Youngwooil 


Authority. 


EleTation. 


•  m    mm  ^  * 


■  m    •  •  •  •  < 


8.  W.  Pa.  Extension 

P.&E.R.R 

VY  •  Qu  MXm  Xv.  Ja  ••••••  •••••• 

C.&  W.R.R 

Lehigh  Vallov  R.  R 

Lehigh  Valley  R.  R 

L.&S.R.R 

Chester  Valley  R.R 

K.  OL  S?.  l».  lv.>>..*  ......  ... 

N.  Y.,  L.  E.  &  W.  R.R... 

P.&  C.R.R 

A.V.R.R 

X    •    OC>     AJ»    Xlrt    AV    *...••    .....    ..I 

o. ,  Li,  ol  S.  xC.  R. ......... 

A  V  R  R 

Lehigh  Valley  R.  R 

Pennsylvania  R.  R 

Pennsylvania  R.  R 

Pennsylvania  R.  R 

C.&  W.R.R 

J.  S.,  P.C.&  B.  R.  R  .... 

P.&E.R.R 

Del.,  L.  &  W.  R.R 

N.  L.  Pa.  R.  R . ...... 

P.,C.  &St.  L.  R.  R  . 

P.&  E.  R.R 

N.  C.  &F.  R.  R 

Pa.  R.  R . ...... 

Phil.  &R.  R,R 

P.  4feE.  R.  R 

V.'.  OE'  X^.  MJ»  Rm  R  ....  ......  .< 

D.,  H.  i&  W.  R.  R 

D.,  n.  &  W.  R.  R 

Lebanon  Valley  R.  R , 

P.  B.  R.R 

X  «  qL  13.  v^.  Xv.  Xi ....  ....  ..«• 

T.&  C.R.R 

¥v    •    ^^  •   XV>    Xw  •   ••••    ••«•    ••■•    •  m  m  i 

P.,  Ft.  W.  &  C.  R.  R 

Of  A  Va     A*  a    XL  a     ^\t  •   ••••••    •«••    •••»« 

Chartier8R.R , 

York  Branch  P.  R.  R 

Lehigh  Valley  R.  R 

P.,  V.  &C.li.R 

Pa.R.  R 

Del.,  L.  &  W.  R.  R 

Lehigh  Valley 

M.  &.  C.  Co.  K. R  .......... 

s.  &s.  R.  R :..:... 

PerkionienR.  R.... 

N.  C.R.R 

Am     Xj«     XVa   Xv    ••••    ««••   ••■•«•    ••< 
C.     &    P.     Jjm    XCa   XV*«.»    ••••    •••. 

IN  a     \j  a     M\f     XV  •    ••••    ••«•    •«•«    ••«! 

York  Branch  Pa  R.  R 

D.,  A.  y.  &P.  R.R 

Mr .  CX'  JlIj .  Xv.  J\  ....  .....•...< 

S.  W.  Pa.  R.  R 


Feet 

619 
349 
476 
901 

1,143 

1,130 

339 

619 

940 

907 

989 

1,GS7 

1,183 

746 

549 

983 

847 

H76 

581 

589 

532 

587 

1.197 

516 


986 
1,447 

928 
1,567 


739 


1,083 
448 
456 
894 
818 

1,478 
581 
731 
715 
804 
857 
674 
758 
315 
588 
718 
534 
777 
134 


381 
177 
891 
379 
1,197 
1,811 
957 


(398) 


:.•" 


BHODE  ISIiAND. 


Station. 


Albi<m 

Allendale 

AUenville 

Apponang 

AiBbton 

Anlmm 

Banington 

Berkley 

Bristol 

Carolina 

Cedar  GroTe • 

Central  Falls 

Centredale 

Cowesett 

Davisville 

Drownville ... 

Djerville 

East  Providence 

Georgiavilie 

Graystone 

Qieenwich 

Hamlet 

Hairisville 

Hills  Grove 

Kingston  Junction 

Ijonsdale 

lianton 

lianville 

Nayatt 

Kewport,  Signal  Station 

Kew  Sboreham,  Signal  Station 

Mantle 

Horwood 

Oakland 

Olneyville 

Paaeoag 

Pawtncket 

Do 

Providence 

Do 

Biehmond 

River  Point 

Slocnmville 

Smitbfield 

Tar  Kiln 

Valley  Falls 

Warren 

Westerly 

Wickford  Jonction 

Woodlawn 

Wood  River  Junction 

Woonsooket 


Authority. 


Prov,  ds  Worces.  R.  R 

Prov.  &,  Spring.  R.  R 

Prov.  &  Spring.  R.  R 

N.  Y.,  Prov.  &  Boat.  R.  R... 

Prov.  &  Worces.  R.  R 

N.  Y.,  Prov.  &  Boston  R,  R  . 
Prov.,  Warren  &  Bristol  R.  R 

Prov.  &,  Worces.  K.  R 

Prov.,  Warren  &  Bristol  R.  R 

N.  Y.,  Prov.  &  Host.  R.  R 

Prov.,  Warren  &  Bristol  R.  R 
Prov.  &  Worces.  R.  R 

X^  •      Ob'     O  •      D0  •    Xw  •    ••••    ••••    m  m   m   m    m   m  m 

N.  Y.,  Prov.  &  Bost.  R.  R... 
N.  Y.,  Prov.  &  Bost.  R.R  ... 
Prov.,  Warren  &  Brist.R.  R. 

Prov.  &  Spring.  R.  R 

Prov.,  Warren  &  Brist.  R.  R 

Prov.  &  Spring.  R.  R 

Prov.  &  Spring.  R.  R 

N.  Y.,  Prov.  ifc  Bost.  R.  R... 

Prov.  &  Worces.  R.  R 

Prov.  Sl  Spring.  R.  R 

N.  Y.,  Prov.  &  Bost.  R.  R  ... 
N.  Y.,  Prov.  &  Bost.  R.  R  ... 

Prov.  &  Worces.  R.  R 

Prov.  Sl  Spring.  R.  R 

Prov.  &  Worces.  R.  R 

Prov.,  Warren  A  Bristol  R.  R 

U.  S.  Signal  Office 

U.  S.  Signal  Office 

N.  Y.,  Prov.  &  Bost.  R.  R  ... 
N.  Y.,  Prov.  &  Bost.  R.R  ... 

Prov.  &  Spring.  R.  R 

Prov.  &  Spring.  R.  R 

Prov.  &,  Spring.  R.  R 

Bost.  &  Prov.  R.  R 

Prov.  &  Worces.  R.  R 

Bost.  &Prov.  R.  R 

N.  Y.,  Prov.  &  Bost.  R.  R  ... 
N.  Y.,  Prov.  &  Bost.  R.  R.. . 
ji . .  P.  OL  r ■  R.  R. ...... ..... 

N.Y.,  P.  «&B.  R.  R 

Prov.  &  Spring.  R.  R 

Prov.  &  Spring.  R.  R 

Prov.  &  Worces.  R.  R 

Prov. ,  Warren  &  Bristol  R.  R 

N.  Y.,  P.  &B.R.R 

N.  Y.,  P.  &  B.  R.  R 

Prov.  &  Worces.  R.  R 

N.  Y.,  Prov.  &  Bost.  R.  R  ... 
Prov.  &  Worces.  R.  R 


Elevation. 


Feet. 

88 

104 

134 

25 

76 

43 

32 

69 

17 

89 

36 

70 

104 

29 

55 

30 

74 

20 

164 

114 

32 

146 

326 

55 

111 

66 

74 

105 

24 

44 

27 

44 

58 

308 

49 

396 

79 

73 

10 

12 

87 

93 

136 

262 

364 

68 

24 

33 

89 

56 

56 

159 


/QOO\ 


SOUTH  CABOIilNA. 


Station. 


Abbcvillo 

Ackers 

Aikeu 

Allendale 

Alston 

Anderoou 

Appleton 

Augusta  Bridge '. 

Barr^a 

Batesburg 

Beaufort  Wharf 

Beaufort 

Beldoc 

Belfon 

Birds  Crossing 

Blacks  

Blackstock 

Black  ville 

Blair's 

Blyf  bowood 

Bookman's 

Brancbville 

Brunson's 

Caesar's  Head,  hotel 

Carsou's  Hills 

Ohappeirs 

Charleston 

Do 

Do. . .  Signal  Station 

Chester 

Clinton 

Columbia 

Do. .  .Blading  street  Station 

Do.. .8.  C.  B.  R.  Station  .... 

Do...  Old  Junction 

Comwalls 

Dankins 

Dead  Fall 

Donalds 

Dysons 

Early  Branch 

Early  Depot 

Ellenton 

Enono  

Fish  Dam 

FortMill 

Frosts  Mill 

Furnian  University 

Garey's  Lane 

Glassy 

Glassy  Rock 

Glendale's 

Golden  Grove 

Grantsville 

Greenville 

Do 

Do  . .  .Episcopal  Church 

Do  . . .  Baptist  Church 


Authority. 


EleTstion. 


C. 
C. 

S. 
P. 

c. 
c. 
p. 
s. 
c. 
c. 
u. 
p. 
p, 
c. 
c. 

A. 
C. 

s. 
c. 
c. 
c. 
s. 
p. 
ir. 
s. 
c. 
s. 
s. 
u. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
p. 
u. 
p. 

A. 

c. 
c. 
c. 
u. 
c. 
u. 
u. 
c. 
c. 
c. 

A. 

c. 

u. 
u. 


oL  G.  R.  R.  ...«•. . . 
I  (/•  OL  A.  R*  R .....  • 
Carolina  R.R 

MJm*  Xl»  X%  ......   ....  .. 

OLf  \jr«    ^\m    ^\»     ......    .. 

oL G.  R>  R*  ......  •■ 

R.  R.  R  .. .... ..... 

Carolina  R.R 

,C.&A.  R.  R.^«.. 

,C.d[;A.R  R 

S.C.  ifcG.S 

M\m  S\m  ^Xr  •«    ••••••    «•«■ 

Mwm    AV«  i^^  •«••    *«••    «««« 

&G.R.R 

&  G.R.R 

&  R.  A.  Jj.  R.  R. .. 

f  \j  •  oif  /v*  xt«  iXt . . .... 

Carolina  R.R 

&,  G.  R.  R.  ..•••• .. 
f  Q,  OL  A.  R.  R  . .... 

d/  ur.  XV.  MX ....  .  .... 

Carolina  R.  R.  R. . . 

R.R.R 

S.C.&G.S 

Carolina  R.  B 

&  G*  R.  R.... ..... 

Carolina  R.R 

<&C.R.R 

S.  Signal  Office.... 

I  Vy.  OL  A,*  tx»  JtC  ..... 

<&G.  R.  R 

&G.R.  R 

f   \ym   OC  A.    XC.  XV   •  .  .  .  . 

}  v*.  OL  At  JK.  xC  •  ■  ■  .  . 

f  C.  olA,  R.  R  ...... 

,  C>  oL  A.  R.  R  . . . . . 

<&G.R.R 

,C.&A.R.R 

d:G.  R.  R 

d^G.  R.  R 

S.C.&G.S 

Xll.   Urn  MXf  ....    ........ 

d:R.  A.L.R.R 

d:  G.R.R 

)  C.  oL  A.  R.  R .....  • 

Ou  \Jl»  Xi>»  XV •  ......  .. 

S.C.&G.S 

&G.  R.  R 

8.  C.  AG.  S 

S.C.&G.S 

&G.R.R 

&G.R.R 

)  v^.  u£f  JL»  JK.  JK  .  .... 

&  R.  A.  L.  R.  R . . . . 

&G.  R.  R ... 

8.  C.  &G.S 

S.  C.  &G.S 


536 
640 
660 
198 


764 


185 
458 
667 
7 
90 
116 
806 
960 
178 
021 

aoi 


606 


140 

139 

3,118 

370 

408 

16 

9 

S8 

643 

667 

8^ 


833 
196 

638 


156 
760 
480 
79 
1,131 
149 
967 
406 


««« 


•> 


179 

1,074 

580 

1,699 
3,076 
708 
900 
843 
976 
9H0 
1»105 


(400) 
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Station. 


ood, 


Path 


iboro  Depot. 


>n. 
lUe 
i... 

9... 
9... 

ys.. 

18  .. 

le.. 


too. 
one 
i... 
n  .. 
LiU. 


iniery^B 


rry.... 
arket. 
Six... 
bai:gh, 
;t  .... 
Point . 


,T.O 


»tt. 
ton 


sC.  H.... 

Bville 

mt 

le , 

a 

Dyal 

nty 

ountain... 

Spring 

ray 

son 

[ill 

Mountain  , 

ity 

,  old  town 


n 

1 

da 

Street , 

•ns 

le  Mountain 


nbnrgh 


Baptist  Church. 


Aathority. 


C.  Sl  6.  H*  fi  .••••. ..... 

U.  8.  C.  «&G.  S 

C.  &G.R.R 

C.  <&G.  R.  R 

U.  S.  C.  &  G.  8 

C.  &G.  R.  R 

C.  4feG.R.R 

0«     Ob>    V/a     XV*     J^  •    *•••    «•«•    ^94 

C.  &G.R.R 

V^  •  y      V>  •     OL     A.t      JtVa      XV  ...a    .... 

C.  &G.  R.  R 

C.,C.  &  A.R.  R 

O.f  C.  &  A.  R.  R........ 

C.  &G.  R.R 

vy  •  f  \j  t  C&  At  Jtw*  Av  ....  «...  . 

C.  <&G.  R.  R , 

C,  C.  &  A.R.R 

C.)  C.  <&  A.  R.  R........ 

C.)  C.  &  A.  R.  R...... . . 

A.  &  R.  A.  L«.  R.  R ..... . , 

C.  (&G.  R.  R  .......... 

U.  S.  C.  &G.  8 

C,  C.  <&  A.  R.  R  ....... . 

P.  R.  R.  R 

C.  &G.  R.  R 

C.  &G.  R.R 

C.  &G.  R.R 

C.  &G.  R.  R  ........... 

S.  Carolina  R.  R 

C.  &  G.  R.  R 

U.  8.  C.  &G.  8 

U.S.  C.  i&  G.8 

C.  &G.  R.  R 

C.&G.  R.R 

A.  &  R.  A.  L.  R.  R 

A.  &R.  A.  L.  R.  R 

C.  &  G.  R.  R  ...... ..... 

U.  S.  C.  &G.  8 

A.  &R.  A.  L.  R.  R  ..... 

C.  &G.  R.  R 

U.  8.  C.  &G.S 

C.&G.  R.R 

P.  R.  R.  R 

C.  Sl  G.  R.  R  ...... ..... 

U.S.  C.  &G.8 

C,  C.  &.A.  R.  R .^... 

C,  C  &.  A.  R.  R. ....... . 

v^.y  V'.  Oif  A.t  Xv.  aV  ....  .... 

v^ « )  V/ .  OL  A.»  Xv.  JK  ....  •«..  . 

U.  S.  C.  &G.  8 

A.  «feR.  A.  L.  R.  R 

C.  &G.  R.  R 

C.  &G.  R.  R 

A.  &  R.  A.  L.  R.  R 

C,  C.  «&-  A.  R.  R...... . 

P.  R.R.R 

C.  <&  G.  R.  R 

C.  &  G.  R.  R 

C,  C.&A.R.R 

U.S.  C.  &G.  8 

V/.y   L/a   U^  At  xC.   xC ......  . 

A.  <&R.  A.  L.  R.  R.... 
U.  8.  C.  &a  S 


Elevation. 


Feet. 

671 

17 

532 

714 

3,230 
810 
297 
17 
576 
670 
583 
546 
331 
602 
200 
589 
645 
574 
370 
787 
619 

1,328 
443 
135 
199 
502 
630 
570 
265 
718 
29 

2,054 
704 
291 
857 
879 
817 

1,162 

1,094 
794 

3,436 

330 

11 

551 

3,569 
647 
6^6 
562 
669 

1,029 

1,006 
386 
512 
954 
444 
21 
315 

1,000 
470 
604 

1,595 
545 
787 
887 


(401) 
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(Mil; 


Station. 


Spartanburgh,  S.  U.  &  C.  D.  R.  R  , 

Do St.  Johu's.College . 

Strotbers 

Snmmcrville 

Tabic  Rock 

Thickctty 

Tuccoa 

Trentou 

ITnioii 

Vanclnse 

VarneBville 

Union . 

Walballa 

Do..Cburcb 

WardB 

Warrens 

Westminster 

Whitakers 

White  Oak 

Williauiston 

Willow  Oak 

Winnsborougb 

Wofford 

Woodwards 

Yemasseo 

Do 

Do . .  .crossing  of  S.  &  C.  R.  R 


Authority. 


lEIeTttt 


C.  d:G.R.B 

U.  S.  C.&G.  S 

C.  AG.  R.B 

S.  Carolina  R.  R.... 

U.  S.  C.  ifcG.  S 

U.  8.  C.  &G.  S 

U.  S.  C.  &G.  S 

C.)  C  w  A.  R.  R  .... 

C.  AG.  R.  R 

C)  C.  <&  A.  R.  R... .- 

P.  R.  R.  R 

C.  &G.  R.  R 

U.  S.  C.&G.  S 

U.  S.  C.  AG,  S 

v/-.    vy.  OC>  i^.   Xk<   X*  •  •  •  a  ■ 

C.}  C  &A.  R.  R..... 
A.  &,  R.  A.  L.  R.  R  .. 
A.  &  R.  A*  L.  R»  R  • 
C.)  C  &>  A.  R.  R.... 

C.  &G.  R.  R 

U.  S.  C.  &G.  8 

C,  C.  <&  A.  R.  R  ... 

U.  S.C.  &G.  S 

U.  S.C.  &G.  S 

S.  Carolina  R.  R.... 

U.  S.  C.  AG.  S 

P.  R.  R.  R  ......•• 


S 

1 
1 


>•••  ••••«< 


(402) 


TUmrBSSSC 


StsttOD. 

•     Authority. 

Elevation. 

-Albany 

L.,  N.,  S.  &  N.  A.  R.  R 

L.,  N.,  8.  &  N.  A.  B.E 

W.  &A.B.R 

C.S.R.B 

U,N.,  8.  A-K.  A.  R.  R 

E.T.,Vn.  AGa-H.  H 

L.,N.,8.iN.  A.R.  B 

L.,N,,8.  AN.  A.R.  B 

L.,N..8.&N.A.R.K 

D.R.V.H.E 

L.,N,.S.  AN.  A.  R.  K 

L.,  N.,  8,  A  N.  A.  8.  E 

M.&O.R.R 

L.,N.,S.  AN.  A.U.B 

,.,N.,B.AN.A.R.R 

Ftel. 
564 

Sells 

Benton  Switch 

3S0 
374 

6,614 

M.?;.  AT.  R.  R 

L.,  N.  8.  AN.  A.  H.E 

C.S.M.  R 

L.,N.,S.  AN.  A.  R.R 

L.,  N.,  8.  A  N.  A.  E.  R 

N.A  W.R.E 

,,N.S.  AN.A.E.E 

L.,N.,8.AN.  A.R.R- 

D.R.V.R.R 

L.,  N.,  8.  Ji  N.  A.  E.  R 

L,,II.,  8.  AN.  A.  R.  R 

J,.,N.,  S.  4.N.  A.  E.  E 

L.,K.,8.  A.N.A.  E.  E 

L..  K.,  8.  A  N.  A.  R.  E 

L.,  N.,S.  AN.  A.  R.  R 

M.&O.R.E 

,.,  N..6,  AN.  A.  B,  K 

Bond'a 

314 

1,G89 

BackLi.dge 

711 

Caledonia 

431 

Cirter'a  Creek 

602 

Cherrj'i ". 

L.,N.,H.&N.A.  B.R 

Memphis  A  C.  R.  K 

W.AA.B,K 

535 

2.4.18 

Clwksville 

Cleveland 

Clifton 

..,  N.,S.  &N.  A.R.n 

E.  T.,  Vft.  A  Gn.  It.  K 

„.N.,  S.  AN.  A.  R.  R 

3W 

878 

:ra 

Muiiiiihis  A  C.  R.  H 

Colombia 

L..'N.,  8.  AN.  A.  R.  R 

1)44 

L.,N.S.AN.A.R.E 

Dwk'sMai 

DMwin 

L.,N,,S.  AN.A.E.E 

C.S.R.E 

574 
767 

(403) 
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fBULL.1 


Station. 


Dayton 

Dodsen's 

Duck  River 

Dudley's 

Dyer 

Eagle  Top 

Edgefield  Junction 

Elk  Ridge  Summit 

Emory  Gap 

Erin 

Ewella 

Ewings 

Fair  Grounds 

Falcon 

Fayetteville 

Forney  Ridge  Peak 

Fountain  Head 

Franklin , 

GadfMlen 

Gallatin 

Galloway 

Germantown 

Gibson 

Givin 

Glen  Alice 

Glen  Mary 

Grand  Junction 

Gravel  Pit 

Graysville 

Great  Bald  Mountain 

Great  Frog  Mountain 

Greenville 

Guyot,  Mount 

Hampton's 

Hangover 

Hsrris 

Harwell 

Helen  wood , 

Henderson 

Henderson  V  ille 

Henry , 

Do.  Mount 

Hills 

Humboldt , 

Hurricane 

Jackson 

Johnson 

Johnson  ville 

Jones  

Jouesboro 

Keeling , 

Kenton 

King's  Point 

Knoxviile 

Du... Signal  Station 

La  Grange 

Lansing , 

Laurel  Peak , 

Leconto,  Mount 

Lester's 

Lewisburgh 

Lookout  

Loudon 

-Love,  Mount 


-asr- 


Authority. 


L>     Urn    XC«    XC  •   .••••.  ••••••   ...aaa 

L.,N.,S.&;N.A.R.R 

L.)  N.)  S.  &  N.  A.  R.  R..  •••••• 

L.,N.,  S.  &  N.  A.  R.R 

M.d:O.R.R 

Gnyot 

L.,N.,S.&N.A.R.R 

C.  S.  R<  R......>   ........... 

L.f  N.,  S«  GL N.  A.  R«  R.... .... 

L.y N.|  S.  &, N*  A*  R.  R..  ••••.. 

L.,  N.f  S«  oL N.  A.  R.  R.. ...... 

M*  &■  \)m  R«  R...... ...... .... 

D.R.V.R.R 

Guyot 

L.,  N.)  S.  OL  N«  A.  R. R.... .... 

L.|  N.f  S.  OL N.  A.  R* R.. ...... 

L.y  N«|  S«  CL  N.  A.  R. R..  •*.... 

L. )  N* I  S.  <&  N.  A.  R.  IC... .... 

L.y  Ii.|  S>  OL  Ii*  A.  R.  R. . ...... 

Memphis  &,  C.  R.  R 

L.|  N.,  S>  GL  N.  A.  R.  R..  .•••• 

L., N.|  S. &f  N.  A.  R. R.. ...... 

C  S.  R.  R ... .......... ...... 

C.  S.  R.  R. ...... ...... ...... 

Memphis  d^  C.  R.  R 

L.,  IS.fS  &.N.  A.  R.  R 

C.  S.  R.  R  .................. 

Guyot 

Guyot 

E.  T.,  Va.  &Ga.  R.R 

Guyot 

L.y  N.)  S.  ^  N.  A.  R.  R. ...... 

Guvot 

D.^.  V.  R.  R 

L.,  N.,  S.  &N.A.  R.R 

C  S.  R*  R  . .... .... ...... .... 

M.  &O.R.R 

L.,  N.,  S.  &N.  A.  R.R 

L.)  N.)  S*  <&  N.  A.  R. R. ...... 

Guyot 

Jl/«    xV.      T   •    Jw.    XV ..   ....    ......   .... 

L.)  N.,  S.  &.  N.  A.  R.  R  ••.••. 

L.,  N.,  S.  &N.  A.  R.  R 

M.  &  O.  R.  R 

E.  T.,  Va.  &Ga.  R.  R 

N.  &  N.  R.  R 

L.,  N.,  S.  4feN.A.  R.R 

E.  T.,  Va.  &  Ga.  R.  R 

D.  R.  V.R.  R 

C/»  o«  n*  ££.•••••.••-•••••••*• 

E.  T.,  Va.  d^Ga.  R.  R 

U.  S.  Signal  Office 

Memphis  Sl  C.  R.  R 

C  S.  R.  R... ........ ..••••• 

Guyot 

Guyot 

L.)  N.,  S.  <&  N.  A.  R.  R 

C.  8.  R.  R 

E.  T.,Va.  &Ga.  R.R. ...... 

Guyot I 


ElevatioiL 


715 
804 
578 
494 
365 

5,433 
414 
789 
840 
404 
747 
730 
439 
433 
656 

5,087 
778 
617 
406 
494 
«77 
378 
378 
344 
826 

1,889 
575 
360 
737 

4,922 

4,826 

1,581 

ri.636 
513 

5,600 
579 
617 

1,40^) 
427 
446 
518 

6,373 
000 
329 
630 
425 

1,643 
368 
314 

1,734 
735 
309 
696 
900 


531 

1,197 

5,982 

6,618 

723 

787 


816 
6,443 


(404) 
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Station. 


I^uftee  Knob 

I^ynnville 

BffcEl  wee 

BffcKenzie 

MoNairy 

Bf  adison 

Bfalory 's 

Mason 

Blaster  Knob 

Bf  atthews 

Bfedon 

Bffelbom 

Blelville 

Menrphis,  city  base 

vo'.'.'.y/.y/.y/.'.'.y. 
Do 

Do.. Signal  Station 

liiddlebnrgh 

MUldletou 

Milan 

Miller 

Mingns,  Monnt 

Mitchellville 

Morristown 

M08CO  w 

Nashville,  city  base 

Do 

Do 

Do 

Do.. 

Do.. 

,Do.. 

Neighbor 

Nomo 

Now  Market 

New  River 

North  Bald  Mountain . 

Oakdalo  Junction 

Oak  Hill 

Oakland,  top  of  ridge 

Oconee  Mountain 

Oneida 

Overtons 

Owens 

Palmyra 

Paris 

Parks 

Peapoint 

Peck's  Peak 

Peterabnrgh 

Pilot  Knob 

Pilot  Mountai  n 

Pinson 

Pleasant  Grove 

Pocahontas 

Porters 

Prospect  

Pnlaski 

Rauier 

Rathbnrn 

Raven  Knob  

Retrio 

Reynolds 


H.  W.  Cumberland  R 
L.  W.  Cumberland  R. 
Signal  Station 


Authority. 


Goyot 

L.,N.,S.  &N.  A.  R.R.. 
C.  S.  R.  R  ...... ....... 

L.,  N..S.  &N.A.R.R.. 
M.  &,  O.  R.  R...... .... 

Li.,  a.f  S>  &>  N.  A«  R.  R.. 
L.,  N.,S.  &N.  A.  R.  R.. 
L.,  N.,S.  &N.  A.  R.  R.. 

Guyot 

L.,  N.,S.  &  N.  A.R.R.. 

M.  C.  &T.  R.  R 

C.  S.  R.  R ...... ...... . 

C.8.  R.  R 

City  engineer 

L.,N.,S.  &N.  A.  R.  R.. 

Miss.  &  Tenu.  R.  R 

M.  &-  C.  R.  R...... ..... 

U.  S.  Signal  Office 

M.  C.  &-  T.  R.  R 

Memphis  &  C.  R.  R.... 
L.,N.,8.&N.A.R.R.. 
C.  S.  R.  R  .... .... ..... 

Guvot 

L.,'N.,8.&N.A.R.R... 
E.T.,Va.&Ga.  R.R... 

Memphis  &.  C.  R.  R 

City  engineer 

L.,N..8.  &N.A.R.R.. 
N.  &>  N.  R.  R...... ..... 

N.  &>  D.  R.  R...... .... 

City  engineer 

City  engineer 

U.  S.  Signal  Office 

Guyot 

C.  S.  R.  R 

E.  T..Va.  &Ga.  R.  R.. 

Guyot 

Vy .  O.  XV.  Xl>  ......   a....... 

L.,N.,S.&N.A.R.R.. 

E.,H.&N.  R.R 

Guyot 

C.  S.  R.  R ..i 

L.,N.,8.&N.A.  R.R.. 
L.,N.,S.&N.  A.R.R  .. 
L.,N.,S.  &N.A.R.R.. 
L.,N.  S.  &N.,A.R.R.. 

D.R.V.R.R 

L.,N.,8.&N.A.R.R... 
Guyot 

L.,  N.,  S.  &  N.  A.  R.  R  . 

v.'  •     O  •     Xlr«   XV  ••••••    ••••    •••« 

M.  &  O. R.  R.... ...... . 

L.,N.,S.&  N.,A.R.R.. 
Memphis  <S&  C.  R.  R 

L.,N.,8.&N.  A.  R.R.. 
L.,N.,S.&N.  A.  R.R.. 
L.,N.,8.&N.  A.  R.R.. 
M.  Sl  O.  R.  R......  ..... 

v^  •   O.  XV.  Xv  ....     •....•  ... 

Guyot 

C  8«  R. R  ............. 

L.,N.,S.dEN.A.  R.R.. 


Elevation. 


Feet. 

6,238 
734 
788 
470 
454 
466 
674 
296 

6,013 
3d8 
420 
833 
711 
117 
827 
258 
244 
321 
537 
408 
408 
847 

5,604 
748 

1,283 
352 
232 
409 
430 
445 
397 
340 
507 

5,771 
917 

1,057 

1,215 

4,711 
812 
355 
880 

6,135 

1,454 
533 
677 
367 
447 
660 
256 

6,232 
727 
447 

1,348 
384 
719 
394 
352 
588 
641 
416 
788 

6,230 
747 
724 
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imoiJL.L 


Station. 


Richland 

Bives 

Bobbins 

Rock  Creek 

Rockwood 

Roddy  

Rosboro* 

Rossville 

Rutherford 

Safford,  Moant 

caiio A  8 xCesv ...••.  ......  ..>•.. . 

Sanlsbnry 

Saundersville 

Sedgemore 

i^Uv !> ^Jf    B   •••«••  ••••••     ••*••#   •••• 

Sbepiutl's 

Silver  Creek 

Snaky  Mountain 

Sontb  Berlin 

South  Tunnel 

Spring  City 

Springdale 

Springville 

Staunton 

Steele's 

Stevenson 

Stewarts 

Snnbright 

Talloys 

Taylor's 

Tennessee  Ridge 

Thermometer  Knob 

Thompsons 

Three  Brothers  (highest) 

Thunderhead 

Thnnderknob 

Trenton 

Trezerant 

Tricomer  Knob 

Turkey  Knob 

Union'. 

Union  City 

Vernon  Furnace 

Veto 

Wales 

Ward 

Waubatchie 

Wells 

West  Harpeth 

Whitesburgh 

Withe 


Authority. 


L.,N.,S.&N.A.R.R 

C.  S.  R.  R......  ........«>••.• 

C. S«  R>  R  ..............>... 

C  S*  R.  R.. ...... ....••>... 

C.  S.  R.  R...... ............ 

D.  R.  V.R.  R 

Memphis  d:  C.  R.R 

M.&O.R.R 

Guyot 

' L. ,  N. y  S>  &  N.  A.  R.  R . . .  •  •  • 

Memphis  &,  C.  R.  R 

L.|  N..  S.  cc  N.  A. R.  R.....« . 

C  S.  R*  R... ...... ......... 

L.i  N.,  S.  &■  N.  A.  R.  R  ...... 

L.,N.,  S.  &N.  A.  R.R 

D.R.V.R.  R 

Guyot 

D.  R.  V.  R.  R 

L.t  N.,  S.  &N.  A.  R.  R...... 

C>  S.  R«  R  .................. 

L.y  N.|  S.  &  N.  A.  R.  R 

L.y  N.)  S.  &  N.  A.  R.  R...... 

L.|  N.,  S.  &  N.  A.  R.  R...... 

L.,  N.,  8.  &N.A.  R.  R 

L.,  N.,  8.  &  N.  A.  R.  R 

L.y  N.y  S*  &,  N.  A.  R.  R...... 

C .  S«  R.  R  ..............•••• 

L.,  N.,  S.  &  N.  A.  R.  R 

L.,  N.|  S.  OL  N.  A.  R.  R...... 

Guyot 

L« t  A •  y  S.  & N.  A.  R*  R........ 

Guyot 

Guyot 

Guyot 

M.  &0.  R.  R 

L.  I  Nt  I  S«  OL  N.  I  A.  R.  R . . .  • . . 

Guyot 

Guyot 

E.  T.,  Va.  &;Ga.  R.  R , 

M.  &;0.  R.  R 

L.,  N.,  S.  &N.  A.  R.  R , 

L.,N.,  8.  ifcN.  A.  R.  R 

L.,  N.,  8.  &N.  A.  R.  R 

D.R.  V.R.R 

Ala.  G.  8.  R.  R 

1j.i  N.y  S>  &>  N«  A.  R.  R... • .. . 
L., N.|  8.  &  N.  A.  R.  R. ...... 

E.  T.,Va.  &Ga.  R.  R 

Li.  I  N.y    8.    &f  Nm    Il»    R«    A.>.«  a.  • 


Elevation. 


JFeeL 
774 
301 

1,38S 
753 


784 
708 
316 
381 

6,535 
364 
536 
545 

1,401 
849 
S79 
702 

5,195 
775 
804 
781 
856 
340 


365 

709 

464 

1,359 

789 

307 

780 

6,157 

777 

5,'907 

5,580 

5,688 

381 

443 

6,188 

4,740 

1,457 

346 

367 

619 


690 
848 
670 
1,814 
871 
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Station. 


Alexander 

Allen 

AUeyton  .. 


JLngvM 

Aquilla 

Aicola 

Arroyo  Escondido 

Anetin , 

Do. (Freight  Depot) 

Do.(Pa88enger  Depot) 

Baird , 

Banks 

Beanmont 

Belknap,  Fort 

BelleviUe 

Bells 

Belmont  Farm 

Belton , 

Benchley 

Big  Mineral 

Big  Sandy,  cross.  T.  &,  T.  R.  R.  at  grade. 
BilsB^Fort 

Do Astronomioal  monamont 

Blnff 

Blnm 

Bonham 

Borden 

Boston 

Brackettville,  Signal  Station 

Brazos 

Bremond ^ 

Brenbam 

Do 

Briar  Creek 

Brown,  Fort 

Browns 

Brownsville 

Do..  .Signal  Station 

Bryan 

Bn£falo 

Buffalo  Springs 

Bnrton 

Caldwell 

Calvert 

Camden 

Cameron 

Canyon 

Carbon 

Castroville 

Do. ...Signal  Station 

Cedar  Grove 

Cbadboume,  Fort 

Chapel  HiU 

ChappelHill 

Chenango 


Authority. 


T.  C.  R.  R 

T.  C.  R.  R 

H.  &T.  C.  R.  R 

G.,H.  &S.  A.R.R 

T.  «feN.  O.  R.  R 

xi.  &,  T.  C  R.  R.... .... 

T.  C.  R.  R 

I.  &G.  N.  R.  R 

Toner 

I.  <&  Gr.  ri .  R.  R...... ... 

II.  &  I.e.  R.  R......  ... 

H.  &  1 . C.  R.  R.. ...... . 

T.  &P.  R.R 

G.,  C.  &■  S.  F.  R.  R..... 

T.  &N.O.R.R 

Med.  Dept.  U.S.  A 

G.,C.&8.  F.  R.R 

Mo.jKaus.  Si,  Tex.  R.  R. 

Toner 

G.,  C.  &>  S.  F.  R.  R...... 

H.  &T.  0.  R.  R 


T.  &  P.  R.  R . 

Med.  Dept.  U.  8.  A 

Wheeler 

Toner 

G.,  C.  <&>  S.  F.  R.  R  ........ 

T.&P.R.R 

G.,  H.  &,  S.  A.  R.  R  ...... . 

Smithsouian  lust 

U.  S.  SigDal  Office 

G.,  C.<fcS.  F.  R.  R 

XI.  &  ± .  G,  R.  R.... ...... . 

G.,  C.  &8.  F.  R.  R 

Toner 

Mexican  Boundary  Survey 
L.&S.V.RT.R 

X\  •   \Jf  •   Xw  •   X\0  •«••••  ••••  ••••••< 

U.  S.  Signal  Office 

H.  ifcT.  C.  R.  R 

I.&G.N.  R.  R 

Siuithsoniau  Inst 

n.  oE>  x  •  v/a  xv.  a  ........  ...c 

G.,  C  &•  S.  r .  R.  R...... .... 

XT.   OL  X  .   v/.  Xv.  Xv  ......  ....  • 

L.  &S.  V.  R.  R 

G.,  C.  4&  S.  1* .  R.  R  ........ 

T.  &P.R.R 

Mexican  Boundary  Survey. 

U.S.  Signal  Office 

Toner 

Med.  Dept.  U.  S.  A 
H.  ifcT.  C.R  R... 
Smithsonian  Inst  .. 
I.  &  G.  N.  R.  R. 


•*#• ••••< 


•  ••••    ••«•     ••«4 


Elevation. 


Feet 

1,401 

1,141 
(369 
193 
78 
448 
531 
66 

2,115 
477 
501 
513 

1,524 

702 

26 

1,600 
262 
675 
722 
620 
306 

1,228 
336 

3,830 

3,623 
180 
692 
582 
303 
600 

1,137 

70 

467 

301 

350 

378 

165 

286 

33 

43 

371 

387 

1,800 
436 
411 
337 
234 
407 

1,015 

1,592 

672 

778 

60 

2,120 

337 

642 

46 


/  j/\w\ 
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station. 


Chiua  Grove 

Chocolate 

Cisco  (T.  &  P.  crossing) 

Clark,  Fort 

Clarksville 

Clear  Lake 

Clebome 

Clifton 

Columbia 

Colnmbns 

Comanche  Spring 

Concho,  Signal  Station. 

Concordia,  Camp 

Concrete 

Cone 


Converse 

Corpus  Christ! 

Corsicana 

Do. ..Signal  Station 

Courtney 

Crabb 

Crawford 

Crockett 

Croghan,  Fort 

Crosby. 

Cross-Koads 

Cross  Timbers 

Do 

Cnero 

Cypress  City 

Damgerfield 

DallM,  crossing  H.  &  T.  C.  R.  R.  at  grade 

Do.  Junction  W.  R.  R 

Davidson 

Davis,  Fort 

Do  .  Signal  Station 

Dayton 

DeKalb 

Deloraine 

Denison , 

Do. low  water  Red  River 

Do.  Junction  H.  &  T.  C.  R.  R 

Do. Signal  Station 

Deveres 

Dodge  

Double  Mountain 

Douglas 

Dublin 

Duncan,  Fort 

Dyer 

Eagle  Lake 

Eagle  Pass,  Signal  Station 

Eagle  Spring 

East  Bamara 

Eastland 

East  Santa  Clara 

East  Waco 

Ediuburg 

Elciario  

Elgin 

Elkhart 

Elmo 

El  Paso 

Do. Signal  Station 


Authority. 


L&G.N.R.R 

G-,  C.  &S.  F.  R.  R 

Med.  Dept.  U.  S.  A 

T.&P.R.  R 

G.,  C.  &S.  F.  R.  R 

G.,  C.  &S.  F.  R  R 

G.,  C.  &S.  F.  R.  R 

I.  &>  G.  N.  R«  R......  •... .. 

G>,  XI.  &  S.  A.  R*  R. ...•••■ 

Toner 

U.  S.  Signal  Office 

Smithsonian  Inst 

G. ,  VT.  T.  &>  P.  R.  R.... .... 

G.,  C.  &,  S.  F.  R.  R  ........ 

G. ,  H.  &>  S.  A.  R«  R...... .. 

Med.  Dept.  U.  S.  A 

H.&T.C.R.  R 

U.  S*.  Signal  Office 

H.  &T.  C.  R.  R 

G.,  C.  &S.  F.R.  R 

G.,  C.  &  S.  F.  R.  R 

I.&G.N.  R.R 

Med.  Dept.  U.  S.  A 

1 .  &,  fi .  O.  R.  R. ...... .....< 

SmithHonian  Inst 

X*  CE*  \jr*  J3I •  Xlr*  XV  ••••  ••••••  ••! 

X  •  Ol*  X^  •  v/a  XV«  XIp  •«••■■••••■  «4 

G.,  W.  T.  &  p.  R.  R 

H.&T.C.R.R 

£•  xj»  &  R«  K«  xv.  R  •••••  •••< 

X   •    OU     Mr  m    M%t    XIp      »»«•     ••••    m  m  9  m    •    m  * 

X •  0&  x^«  xv«  xv  ••••  ••••  »•••••! 

G.,  C.  <& S. r . R* R...... .... 

Med.  Dept.  U.  S.  A 

U.S.  Signal  Office 

1,  &f  N.  O.  R.  R. ............ 

T.&P.R.R 

Toner 

Mo.,  Kans.  &  Tex.  R.  R 


Mo.,  Kans.  &  Tex.  R.  R  .. .. 

U.  S.  Signal  Office , 

T.&N.O.R.R 

I.  w-  G.  r< .  R.  R. ............ 

Pctermann 

T.C.R.R 

Med.  Dept.  U.  S.  A , 

G.,C.&S.F.R.R 

G..H.&S.A.R.R 

U.  S.  Signal  Office , 

Mex.  Boundary  Survey  ..., 
G. , H.  <&S.  A.  R. R.. ....... 

T.&P.R 

G. ,  xi.  OL  S.  A.  R.  R...... .., 

Xj .  Oli    X. .  vy .  Xv.  XV  ......  ..•.«• 

Mex.  Boundary  Survey 

Toner , 

XI.  &-  T.  C  R.  R...... ....  . 

X  •  Cxu  VJv.  1^  .  ^\.  Df .  .....*  .....I 

X .  Gk/  I.  .  J\.  Xv  ••..  ......  .  ••». 

S.  P.  R.  R  .....•••....•..., 
U.  S.  Signal  Office 


Elevation. 


50 

56 

1,611 

1,000 

464 

68 

933 

670 

34 

213 

2,874 

1,HB8 

3,600 

246 

375 

721 

20 

^7 

448 

201 

91 

667 

SCO 

1,000 

50 

672 

75 

52 

177 

165 

408 

466 

438 

255 

4,700 

4,918 

89 

960 
72S 
585 
723 
767 
66 
409 

3,824 
307 

1,449 

1,460 
116 
203 
800 

4,536 
123 

1,299 
633 
395 
482 

3,607 
600 
390 
fiOl 

3,920 

8,379 


(408) 
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station. 


irood. 


lido  Spring 

ft 

Fort 


la 


^orth 


ioksbnrgli,  Signal  Station 
ra  


ton , 

»... Signal  Station 

t 

Fort 


•town 

gs.... 

rater 


ee  (Conrt-House) 

I . . Gnadalnpe  River,  ordinary  height 
of 


u,  Fort 

Saline 

Lake 

,  Signal  Station 

eck 

Inpe  Pass 

Bland 

prings 


lis .... 
ond  .. 
bnrgh 

9n 

y's  ... 
od  ... 


iheiaier. 


lead 

tta,  Signal  Station 


ock 

m,top  of  divide  above 

y 

Grove 


tn 


d's  Spring 


>rd  Timbers 
Pass 


Tanks. 
M%  ... 


Authority. 


lEleyation. 


K&P.N.R.R 

X 1  •    OC>  X  *  \>  •  XV>  Xv  ••••  ••••  • 

Mex.  Boundary  Survey. . 

0 .  &,  X>  \j .  R.  R...... ... 

Me<l.  Dept.  U.  S.  A 

H.  f&T.  C  R.  R  ...... ... 

G. ,  H.  &  S.  A.  R.  R  ...... 

1.  oD  G.  N.  R.  R.... 

T.&P.R.R 

J  ■  Gu   X  •  XV*  XV  •••*••  •••••• 

X •  V/ •  Mx*  Xv ••••»•  ••••••  •••< 

U.  S.  Signal  Office 

Mex.  Boundary  Survey . . , 

Toner  

6.,C.&S.F.R.R 

U.S.  Signal  Office 

H.&T.C.R.R 

Toner   

I.  &  G.  N.  R.  R 

I.&G.N.R.R 

H.&T.C.R.R 

T.&P.R.R 

Suiith8<<uiau  Inst , 

G.,W.T.&P.R.R 


G.  W.  T.  &P.  R.  R 

T.&P.R.R 

Med.  Dept.  U.  S.  A 

T.&P.R.R 

1.&G.N.R.R 

I.  &  G.  N.  R.  R 

U.  S.  Signal  Office 

H.&T.C.R.R 

P.  R.  R.  Reports 

XI.  vCf  X .  v/.  tit  a  ....  •.... 
1j»  &  S.  V .  R.  R...... .... 

G. ,  C.  &  S.  x* .  R.  R 

I.&G.N.R.R 

H.&T.C.R.R 

Toner  

H.&T.C.R.R  ......... 

I.  &  G.  N.  R.  R......   ... 

G. ,  H.  &  S.  A.  R.  R  ...... 

I.  &  G.  N.  R.  R........ .. 

G. I C.  &  S.  F.  R.  R.... ... 

Smithi^oDian  Inst 

H.&T.C.R.R 

U.  S.  Signal  Office 

I .  C. R.  R  . . . . . .  ........ 

G.,  C«  &  o.  h .  R.  R.... .. . 

G.,\V.T.&  P.R.R 

H.&T.C.R.R 

T.&P.R  R 

G. ,  C.  &  S.  x* .  R.  R.... ... 

H.&T.C.R.R 

I.&G.N.R.R.. 

Mex.  Boundary  Survey  . 

H.&T.C.R.R 

H.&T.C.R.R 

I .  Oif  Mr »  Xv.  XV  ......  ...... 

P.  R.  R.  Reports 

R.R.  Surveys 

P.  R.  R.  Reports 

Toner 


>  «  •  •  • 


FteU 
420 
547 

2,806 
69 
200 
472 
473 
273 
409 
623 
581 

1.742 

3,796 

242 

3 

40 

563 

1,000 
376 
753 
536 
324 
50 
276 

232 

822 

900 

400 

480 

136 

1,243 

481 

5,717 

96 

301 

33 

141 

415 

38 

467 

'  120 

463 

305 

546 

600 

245 

915 

1,007 

17 

355 

225 

682 

63 

37 

53 

2,054 

859 

281 

1,874 

5,450 

5,027 

3,936 

887 


(409) 
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Station. 


Authority. 


El^Tatioii. 


Hurd*HPa88 

HatcUiiis 

Independeiico  Spring 

IndiaiKilu,  Signal  Station 

luge,  Fort 

Iredell 

Jackass  Prairie 

Jack8bon)iigh,  Signal  Station 

JackHOUville .^ 

Jefferson,  Junction  £.  L.  K.  R 

Junot iou,"i.  iV.  B.  witii  S.  A .  &  M.  G.  R.  K . . . 

Kcoclii I 

Kelley 's ■ 

Kilgore 

Kingsbury j 

Kinuey ' 

Kiowa  Peak 

Kopperl I 

Kosse 

Lake ! 

Lambert 

Lancaster 

Laredo 

Do. Signal  Station 

Lariasa 

Lavaca 

Ledbetter 

Leon 

Leon  Spriug 

LibtTty 

Liucoln,Fort 

Lindile 


R.R.  Surveys  . 
H.&T.C.R.B 


Llano  Estacado 

Long  Point 

Long  View,  cross.  I.  &  G.  N.  R.  R.  at  grade , 

Lovelady 

Luling 

Lyons  

McDade 

Mclntosb,  Fort 

McKavett,  Fort , 

Do Signal  Station , 

McKinney , 

Munor , 

Marion 

Marlin  Falls 

Marqnez 

Marshall,  Junction  of  J.  tV  S.  Division 

Mart  in  Scott,  Fort 

Mason,  Fort , 

Mason's  Creek  

Mason,  Signal  Station 

Medley  *s 

Melissa 

Meridian , 

Merrill,  Fort 

Mestjuite , 

Mexia 

Milano , 

Do  Junction 

Miller 

Millheim 


U.S. Signal  Office 

Med.  Dent.  U.S.  A 

F.  C.  R.  R  ................... 

R.  G.  R.  R  .... ....  ••...••••.. 

U.  S.  Signal  Office 

I .  OZi  VJr .131.  Xv.  JLfc ••  .  ....  ..«•  .... 

T  it  P  R  R 

L&G.N.R.R  

G.,W.  T.&.  P.R.R 

L&G.  N.  R.  R 

X*  Qu  V7*    ^^  •    XV*    XV  ••••  ••••••  •••« 

G. ,  H.  Sl  S.  A.  R.  R.. ........ 

G.,C.  &S.  F.  R.  R 

Petemiann 

G.,C.  &S.  F.  R.  R 

Ii.  <&  T.  C  R.  R.... .... ..... 

J.  Ql*  \Jt*  £y  •   MX*  XV ..  ....  ....  .... 

r.&  p.  R.  R 

Med.  Dept.  U.  8.  A 

Toner  

U.  S.  Signal  Office 

Suiitbsoniau  Inst 

Toner 

11.  OL  1.  G.  K.  R...... ....... 

T.  C.  R.  R 

Mex.  Boundary  Survey 

X  •     Ou    X^  •    V/«    XV*     ^\  9  m  m  m  m  m     ••••    •m  mm 

Med.  Dept.  U.  S.  A 

I.  &  G.  N.  R.  R 


Toner  

T.  &P.  R.  R 

L  «&G.  N.  R.  R. 

G.,  H.  &S.  A.  R.  B.... 
G.,C.  &  8.  F.  R.  R  .... 

H.  &T.  C.  R.  R 

Mea.  Dept.  U.  S.  A  .... 
Me<l.  Dept.  U.  8.  .A.  .... 

U.  S.  Signal  Office 

rl.  OL  x.  C.  R.  R.... .... 

11.  &■  T.  C.  R.  R ..... . .. 

G.,  H.  Sl,  S,  A.  R.  R  ... 
ji.  &,  r.  C/.  R.  R...... .. 

I.  <&G.  N.  R.  R 

X  •    Gu   X^  •  XV*    ^\  ••»•»•  •••*! 

Med.  Dept.  U.  8.  A  .... 
Med.  Dept.  U.  8.  A  .... 

L.  &S.  V.  R.  R 

U.  S.  Signal  Office 

L&G.N.R.R 

H.  &T.  0.  R.  R 

G.,  C.  &S.  F.  R.  R... 

Med.  Dept.  U.  8.  A 

T.  &  P.  R.  R 

H.  &T.  C.  R.  R 

L  &  G.N.  !i.  R , 

G.,  C.  &8.  F.  R.R  ... 

U.  &T.  C.  R.  R 

G.y  C.  Sl  8.  F«  B*  B  •••. 


4,419 

478 

4,778 

96 

845 

861 

19 

496 
.  S5 


1 


381 

371 

616 

399 

2,896 

S74 

504 

314 

1,011 

2,350 

806 

401 

755 

17 

464 

1,260 

2,807 

48 

900 

547 

3,200 

to  4, 700 

400 

336 

300 

418 

315 

569 

606 

2,060 

1,217 

615 

557 


304 

410 

371 

1,300 

1,200 

241 

1,620 


791 
150 
494 
537 
475 
500 
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station. 


lillican 

JDe  Creek 

lineola 

I>o..JuDction  I.  A-  G.  K.  R.  R 

JkAolJno 


ount  Airy 

astaog 

Do..  Springs. 
City.., 


ied 

Boston 

^Yortb,  Fort 

M'ortb  Franklin  Mountain 


Oak-woods 

OJo  del  Cuerbo 
Ojo  £8Condido. 

Orange 

Overton 

Oyster  Creek.. 


Painted  Caves. 
Palestine 


Peach  Creek. 
Spring 


Pliantom  Hill  .. 

Phelps 

Piedro  Pnnta... 
Pierce  Junction 
Pittsbnrg 


Isabel  Depot. 
Fort 


Presidio  del  Norte 


Price's  Creek 


C^ailii 
Ctuitman,  Fort, 

Sandom 

Sandon 


Sanger 

Seagan  Falls 

Sed  Branch 

Gap 

Eiver  City  — 
de  la  Palma 


lUce 

Sichardson 

JRIchland 

JEtichmond 

Do 

Singgold  Barracks 

SiTerside 

Bobinson's 

Rockdale 


Authority. 


H.&T.  C.  H.  R 

Smithsonian  Inst 

I.  &G.  N.  R.  R 

P.  R.  R.  Reports 

G.,  C.  &S.  F.  R.  R  .... 

L ,  C.  R.  R.. .......... 

T.  C  R- R.. ........... 

G.,  C.  &S.  F.R.R.... 

Tooer  

H.&T.C.R.R 

I.  <feG.N.  R.  R 

Toner , 

T.  &P.  R.  R 

Toner , 

Wheeler 

Mex.  Boil  ml  ary  Survey. 

1.  &G.  N.  R.  R 

P.  R.  R.  Reports 

Toner 

T.  &N.  O.  R.  R 

I.  &  G.  N.  R.  R 

I.&G.  N.  R.R 

H.  &T.  C.  R.  R 

Mex.  Boundary  Survey. 

I.  &G.  N.  R.  R 

H.  &T.  C.  R.  R 

T.  &P.R.  R 

Toner  


H.  &T.  C.R.R 

Med.  Dept.  U.  S.  A  ... 

I.&G.N.R.R 

Toner  

G.,H.«feS.A.R.R 

£.  L.  &  R.  R.  R.  R . . . . . 
H.  &  T.  C.  R.  R 

XV*  \Jtm  X\*  XV  «•«•   ••••   ••••   • 

Toner  

I.  &G.N.R.R 


P.  R.  R.  Reports 

G.,  W.T.&P.R.R 

G.|  C.  <&  S.  F.  R.  R  ...... 

Mex.  Boundary  Survey. 
Med.  Dept.  U.  S.  A  .... 

Toner  

G.,  H.  & S.  A.  R.  R.... 

T.&P.R.R 

H.  AT.  C.  R.  R 

I.&G.N.R.R 

X  •  %X^  X  •  XV*  XV*      *•••  ••••  •« 

Toner 

R.  G.R.R 

H.&T.C.R.R 

H.&T.C.R.R 

H.&T.C.R.R 

G.,H.  <&S.  A.R.  R 

G.  I C.  4&  S.  F.  R.  R . . .  • . . 

Mc<l.  Dep.,  U.  S.  A 

I.&G.N  R.R 

L.&S.V.R.B 

I.&G.N.  R.R 


Elevation. 


Feet. 
300 
600 
402 
419 

3,830 
783 
734 

1,439 
47 

1,982 
219 
411 
800 
.387 

1,100 

7,069 
932 
280 

3,893 

2,311 
10 
507 
38 
573 
952 
495 
471 
592 
2C6 

3,098 
483 

2,300 

377 

744 

63 

402 

667 

8 

15 

87 

2,779 
790 
105 
235 
856 

3,710 

147 

93 

1,294 
385 
226 

1,539 
572 
27 
473 
643 
377 
73 
105 
521 
169 
256 
469 


/  ^t  -« \ 
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[m 


station. 


Authority. 


EieTAl 


Roger's • 

Rooenberg  Janction 

Rom , 

Round  Rock 

San  Antonio 

Do Signal  Station 

Sandy  Point 

SauEIciario v , 

SanFUipe 

Schnlenbnrg 

Sealy 

Seco 

Seqnin   

Slielden  

Sherman,  crossing  H.  &T,  C.  R.  R.  at  grade. 

Signal  Staflf 

Sisterdale 

Soar  Lake 

Spring 

Springfield   

Stockton,  Fort,  Signal  Station 

Stork's  

Sulphur  Springs 

Summit  Ridge 

Sutton 

Tehuacana 

Temple  Junction 

Terrell  

Terrett,Fort 

Terry 

Thompson 

Do  

Thornton 

Tinge 

Trinity 

Troope 

Twin  BntteGap 

Tyler 

Union  Hill 

Upson 

Uvaldo,  Signal  Station 

Valley  Mills 

Van  Alstyno 

Verde,  Camp 

Victoria  Depot 

Virginia  Point 

Wailder 

Waller  Waller 

Wallis 

Walnut  Springs 

Washington 

Waverly 

Wcatherford 

Wcbbervillo,  Parson's  Seminary 

Weimar  

Wellborn 

West  Bernard 

WestCi-eek 

Westfield 

Wheelock 

White  Cloud 

Whitehouse 

Whitewright ,,, 


G.,C.  &S.  F.  R.R. 
G.,C.  &S.F.  R.R. 
xi>  &f  T.  C.  R>  K..>. 
L&G.N.  R.  R  .... 
G..H.&S.A.R.R. 
U.  8.  Signal  Office  . 
I.  ^  G.  N.  R.  R . . . . . 
Mex.  Boundary  Survey 
Mex.  Boundary  Sarvey 
G.|  U.  <&^  S.  A.  R.  R . . 
G.,C.&S.F.R.R.. 

G.,  U.  &S.A.  R.R.. 

T.  A>N.  O.  R.R 

T.&P.R.R 

Xv<  vX«  j\»  j\t  •*.•.*  •••. 

Smithsonian  Inst  . . . 

T.  &N.  O.  R.R 

L&G.N.R.R 

Smithsonian  Inst ... 
U.S.  Signal  Office... 

I.  &G.N.  R.  R 

L.  L.  &  R.  R.  R.  R  . . 

H.  &T.  C.  R.  R 

H.&T.  C.  R.  R 

Toner 

O.,  C.  4X  S.  r .  R*  R  • . 

Med.  Dep.  U.  S.  A . .  - 
T.  &N.  O.  R.  R  .... 
G.,C.  &S.  F.  R.R  .. 

H  «&T.  C.R.  R 

H.  &T.  C.  R.  R 

Toner  

L&G.  N.  R.R 

L&  O.N.R.R 

T.  &P.  R.R   

L&G.N.R.R 

Med.Dept.U.S.A... 
G.,H.&S.A.R.R... 
U.S. Signal  Office... 
G.C.&S.  F.R.R.... 

H.&T.C.R.R 

Men.  Dcpt.  U.  S.  iv  . . 
G.,W.T.&P.R.R.. 
G.,C.&S.F.R.R... 
G.,H.&S.A.R.R... 
H.  &,  T.  C.  R.  R . . . . . 
G.,C.&S.F.R.R... 

X  •  Vy .  A*  Xv     ....      ...SB 

Smithsonian  Inst ... 

L4&G.N.R.R 

T.&P.R.R 

Smithsonian  Inst ... 
G.,n.&S.  A.R.R.. 

H.&T.C.  R.R 

G.,H.&8.  A.  R.R.. 
G.W.T.  &P.  R.R.. 

I.&G.N.R.R 

Smithsonian  Inst  ... 

Toner  

L&G.N.R.R 

Mo.,  Kans.  &Tex.  R.R 


4 

3 
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Station. 


Whitney 

WUkina 

Willis 

WillB' Point... 
Wlnsboroogh  . 

Wortham 

Worth,  Fort... 
Yellow  Fndrie 


Authority. 

Elevation. 

I      ■      \    /•      AM«       K  •«««••      MMMMVa       M«MA«BMB 

Feet. 

L.  &S.  V.B.B 

271 

I.  &G.N.  R.  R 

381 

T.  ct  P*  R*  R...... ...••• •••.. 

£.  L.  &R. R.  R.  R...«.«  ....•• 

xi.  CL  X,  C  R*  R.«.«  ...... .... 

Toner.... 

530 
532 
482 
029 

G.,C.  &S.F.  R.R 

458 

(413) 


BiiU.6 ^19 


UTAH. 


Station. 


Adairville 

Adam's  Head 

AdamBville 

Akanaqnint 

Alice,  Mount 

Alnm  Beds 

Ambey 

American  Fork 

Do 

Do 

Do 

Do 

Anderson  Peak 

Antelope  Island 

Antelope  Peak 

Antelope  Spring 

Do 

Do 

Do (upper) 

Aquarius  Platean 

Aspen  Lake 

Atkinson 

Ayeritt  Spring 

Awapa  Plateau 

Bald  Head 

Bald  Mountain 

Bald  Mountains 

Baldy  Peak 

Bangs,  Mount 

Bare  Bush  Point  (Wasatch  Plateau) 

Bartels,  Mount 

Barton  Mountain 

Bean  Spring 

Bear  Lake 

Bear  Biver  Bridge 

Bear  Valley 

Do 


Beaver 

Do. astronomical  station. 

Beaver  Dam  Mountains 

Beaver  Valley 

Bechler,  Mount 

Belknap,  Mount 

Do 

Berry's  Springs 

Big  Cottonw(K»d 

Big  Dam  Springs 

Big  Narrows 

Big  Springs 

Black  Cap  Butte 

Black  Rock 

Do 

Do bench-mark 

Blacktail  Peak 

Blue  Creek 


Authority. 


Elevation. 


Powell 

Powell 

Wheeler 

P.R.B.Bepoft8. 

Powell 

D.&;R.a.B.B. 

C.P.R.B 

U.C.B.B 

P.B.B.Beports. 

Wheeler 

Powell 

U.S.B.B 

Powell 

Wheeler 

Powell 

Powell 

Wheeler 

Wheeler 

Wheeler 


Powell 

Powell 

Summit  County  B.  B 
Summit  County  B.  B 

Powell 


Powell.. 
Powell.. 
King.... 
Wheeler. 
Powell  ., 
Powell .. 
Powell., 
Wheeler. 
Powell.. 
Hayden  . 
Wheeler. 
Wheeler. 


Powell 


Powell 

Wheeler 

Powell , 

D.&;R.G.B.B.... 

Hayden 

Powell 

Wheeler 

Wheeler 

U  ■  0<  J\»  Xw  ••••   ...a  .1 

Wheeler 

D.&R.G.B.B... 
D.&B.Q.B.B.... 

Powell 

U.W.B.B 

U.C.E.B 

U.  S.  Geol.  Survey. 

King 

C.  P.R.  B 


Feet, 

4,400 

10,360 

5,600 

4,457 

9,540 

5,907 

4,721 

4,554 

4,596 

4,578 

4,580 

4,608 

10, 710 

6.6G0 

7.100 

5,390 

5,650 

6,702 

7,144 

10,000 

11,000 

8,927 

6,463 

8,580 

8,000 

10.000 

9,643 

8,430 

11,975 

11,730 

7.^0 

10,250 

10,0G0 

9,854 

9,230 

5,911 

4,197 

7,071 

5  6,600 

i 7,200 

5, 970 

5,916 

8,100 

4,886 

9,716 

12,200 

11,894 

2,810 

4.261 

4,317 

6,090 

4,234 

6,530 

4,263 

4,7^ 

4,250 

9,94:^ 

4,37» 
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station. 


IDBlae  Gate  Mesa 

ISlne  Gate  Plateau,  north 

Do sonth 

31ae  Mountain 

Bine  Spring 

Bonne^le. 

BoTine 


Bowl  Valley 

Box  Elder  Peak... 
Bingham  Junction 

Brian,  Monnt 

Brian's  Head 

Brigham  City 

Do 

Do 

Brown's  Park 


Brown's  Peak 

Brain  Point , 

Backhom  Flats 

Buckhom  J  unction 

•Buck  Horn  Spring 

^Qckhom  Spring 

-^ullionville  Road  Crossing 

-^urro  Peak 

OacbiU 

0»U'sFort 

Oameron,  Fort 

Oazop  Floyd  Pass 

Osurmel,  Mount 

Pastle  Gate 

lUeBock 


Oastle  Valley 

Castle  Valley  Junction 

Cedar  City 

Cedar  Mountain  Pass.. 
Rid^e  Summit .. 

iT  Spring 

Summit 


Valley. 

Centerville .. 
Cherry  Creek 
Carole  VaUey. 

Do 


dJircleville 

^3ity  of  Rocks 

^^larkson 

^Zniarkston 

^IJlajton's  Peak 

^Olear  Creek 

^;;iear  Creek  Mountain 
Point 


^>ilob  Plateau 

^>»p«nhagen 

Ckninne 

Dcsiffnal  station . 
Onn  Cxe^  Settlement 


Authority. 


Powell 
Powell 

Powell 


Powell.. 
Wheeler 


C.  P.  R.  R. 
Powell .... 


Wheeler 

D.d[;R.G.R.R 

Powell 

Powell 

C.  P.  R.  R  ......  .. 

U.  ifcN.R.  R 

Wheeler 


Powell 


Powell 

Powell 

D.  &  R.  G.  R*  R  .••... 

D.&R.G.R.R 

Powell 

Wheeler 

D.&R.G.R.R 

King 

U.  &N.  R.  R 

U.  &N.  R.  R 

Wheeler 

Simpson 

Powell , 

D.  &R.  G.  R.  R 

U.  P.  R.R 


Powell 


D.  d[;R.G.R.R  .. 

Wheeler 

P.  R.R.  Reports.. 
D.&R.G.R.R.. 

Wheeler 

D.  it  R.  G.  R.  R. 


*  *  •  •    mm* 


Powell 


U.  C.  R.  R 

D.  &R.  G.  R.  R.. 
D.  <&  R.  G.  R.  R . . , 


Powell 


Wheeler 

Wheeler 

Hayden 

Powell 

King 

D.  &  R.  G.  R.  R. 

Wheeler 

Powell 

Sammit  Co.  R.  R 


Powell 


Hayden 

C.  P.  R.  R........ 

U.  S.  Signal  Offloe 
Powell 


Elevat 

ion. 

Fret, 

5, 

,9v0» 

ft, 

,  801)" 

J6 

,800 

^7, 

,'60(h 

11, 

.071 

7 

,131 

4 

,  310- 

4 

,347 

Vi 

,600' 

,70a 

9, 

,54-^ 

4, 

,366- 

11, 

,178- 

11 

,260» 

4 

,22& 

4 

r32]t 

4 

,470 

i^ 

,500 

l^ 

,800 

5 

,392 

10 

.150 

5, 

,697 

5 

,692 

5, 

,770 

6> 

,6ri8 

6, 

,548 

12, 

834 

4, 

971 

4, 

255 

6, 

058 

6, 

234 

6, 

241 

6, 

322 

6, 

249 

000 

500 

5, 

795 

5, 

726 

6, 

364 

6, 

228 

5, 

100 

4, 

984 

J  5, 
i6, 

300 

000 

4, 

25a 

5, 

299 

6, 

05& 

^6. 
<6i 

000 

300 

5, 

624 

6, 

078 

4, 

800 

6, 

930 

11, 

889 

6, 

22» 

9, 

132 

6, 

760 

5, 

595 

$8, 
<9, 

000 

000 

4, 

999 

4, 

238 

4, 

249 

4, 

800 

t  A-t  Bf\ 
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(BULL.  5. 


Station. 


Carson  Peak 

Cottonwood 

Cottonwood  Springs. 

Coosharem 

Cove  Creek  Fort 

Cove  Fort  Junction  . 

Cox  Peak 

Craggy  Head 

Crescent  Gap 

Crittenden,  Fort 

Croyden  

Cub  River  Bridge  . . . 
Culmination  Point  .. 

Cnrlew 

Daltoi:,  Mount 

Danishtown 

Deadman's  Springs. . 
Deep  Creek 

Do.:.'."."".*!'.!.'!! 

Delano,  Mount 

Dellenbaugh,  Mount. 
Deeeret 

Do 

Desert  Mountain  . . . . 

Desert  Spring 

Desert  Springs 

Dewey  ville 

Do 

Diamond  City 


Diamond  Valley 

Dilley's  Ranch,  Hansel  Spring 

Dodoquiba  Spring 

Douglas,  Camp 

Do :  astronom.  mon  t.  by  level 

Draper :... 

East  Fork  Sevier 

East  Salient 


East  Tavaputs  Plateau 

Echo 

Echo  Park  (month  Yampa  River) 

Ellen,  Mount 

Ellenore,  Mount 

Ellen  Spring 

Ellsworth,  Mount 

El  Vado  de  los  Padres  (Colorado  River) . 

Do 

Emma's  Park 

Emmous,  Mount 

Ephraim 

Ephraini  Point 

Epley  Butte , 

Escalante  City 


Authority. 


King, 


D.  d^R.  G.  R.R. 

Powell 

Powell 

D.  &R.  G.  E.R 


Powell 

D.  &  R.  G.  R.  R. 

Toner  

U.P.R.R 


Powell . . 
Wheeler , 
Powell . . 
Wheeler. 


D.  &;  R.  G.  R.  R 

Wheeler 

King 

Powell 

Powell 

U.C.R.R 

Wheeler 

Wheeler 

Wheeler 

Powell .. 

U.&N.R.R... 

Wheeler 

Wheeler 


Powell 


Wheeler 

P.  R.R.  Reports. 

Wheeler 

Wheeler 

U.  C  R.  R ..... .  I 

U<  »*  JtC*  R. . . .  • .  ■ 

D.&R.G.R.R 
Powell 


Powell 


U.  P.  R.  R 
Powell ... 
Powell  ... 
Powell ... 
Powell ... 
Powell  ... 
Wheeler.. 
Powell ... 
Powell  ... 

King 

Wheeler.. 
Powell  ... 
Powell  ... 
Powell  ... 


Escalante  Desert Powell 


E.  T.  City  . . 
Eureka  City 
Evrie  Peak . . 
Fairfield  .... 
Farmiugton  . 
Faust 


D.  &,  R.  G.  R.  R 

Wheeler 

Wheeler 

Wheeler 

U.C.R.R 

Wheeler 


Elevation. 


i 


! 


! 


FeeL 

9,630 

4,200 

4,661 

n,f50 

6,ono 

5,477 

13,260 
8,250 
4,720 
4,860 
5,250 
4,542 
9,700 
4,397 

10,480 
4,400 
6,782 
5,025 
5,237 
5,137 

12,240 
6,650 
4,541 
4,642 
8,175 
5,887 
5,610 
4,328 
4.415 
6,309 
4,300 
4,800 
5,043 
4,659 
5,024 
4,905 
4,443 
4, 513 
7,714 
7,490 
5,500 
9,700 
5,480 
5,080 

11. 410 
7,690 
9,940 
8,150 
3,194 
3,220 
7,370 

13,694 
5.633 
8,690 
5.860 
5,700 
5,000 
5,500» 
4,27i^ 
6,40C^ 
9,45S 
4,860 

4,2&1 

5,296 


4 

« 


4f 
f 
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station. 


tore 

,^      Do 

^^iah  Lake  Mountain. 

fHshLake  

Do , 


iPHah  Lake  Platean 


1?*iBlx  Lake  Valley 

Spring 

"  IS  (3k>rge 

f^loyd.  Camp  (now  Fairfield). 

Do do 

f^onntain  Green 

Point 

laoo 

Lia 

Do 

C^ilbert's  Peak 

Do .  timber-line  on 

<Iallencoe 

Do.  Bridge 

C^lenvrood 

leo 


C^k>ocieberry  Valley  (south  end) 

^^k^nld's  Ranch 

OraniteRock 

^Blrantville 

Creek  Junction 


Valley 

Do 

Valley 

Head 

^Blreat  Sage  Plain  (mean  elevation). 
Cj^reat  Salt  Lake  (May  16, 1873)  .... 

^jfrreen  Biver , 

^^Innniaon 

Do 

Do . .  .Tunnison^s  House 

^sfrtmniaon 

Onnnlaon's  Crossing  (Green  Riyer) 

^^mmiaon  Platean 


Do (highest  point) 

Onnnison  Point 


Ounnison  Valley  . . . 

<}aDsight  Mountain 

ISaffue  Spring 

^Sau- way  House 

^Hampton's  Bridge . . 

Do Station  . 

^langinff  Rook 

IHanael  Pass 

IHardy's 

Harry,  Mount 

Sawawah  Spring. . . 
IHay  Patch  Spring.. 

'HaT  Spring 

Heber Mountain  ... 
Do 


Authority. 


/  At  F» 


Wheeler 

Powell 

Powell 

Powell 

Wheeler 

Powell 

Powell 

Powell 

Wheeler 

Powell 

Med.  Dept.,  U.  S.  A 

Wheeler 

Wheeler 

Powell 

U.C.  R.  R 

D.  &^R.  G.  R.  R 

U.C.  R.  R 

^°« 

King 

Wheeler 

Powell 

Powell 

Powell 

Powell 

Powell 

D.  &R,  G.  R.  R 

D.  &R.  G.  R.  R 

Summit  Co.  R.R 

Powell 

Wheeler 

Powell 

Powell 

Hayden 

U.  8.  Geological  Survey 

D.d!^R.G.K.R 

Powell 

Wheeler 

Powell 

Powell 

Powell 

Powell 

Powell 

Powell 

Powell 

Hayden 

Powell 

U.  W.R.R 

Hayden 

Wheeler 

Toner 

Wheeler 

D.&R.G.R.R 

Powell .- 

Wheeler 

Wheeler 

Wheeler 

King 

Powell   


Elevation. 


I 


Feet, 
6,025 
5,100 
8,790 
11,578 
8,763 
8,792 
10,500 
11,600 
8,750 
8,850 
6,269 
5,820 
4,860 
4,867 
6.874 
10.430 
6.315 
4,290 
4,242 
13,687 
11,100 
5,221 
5,237 
5,300 
4,482 
8,600 
8,700 
4,052 
4,356 
4, 251 
5,520 
6,200 
7,500 

6,  er>7 

4,300 
9,640 
6,500 
4, 218 
4,021 
5,118 
5,144 
5, 120 
5, 134 
4,083 
7,000 
9,800 
9,864 
6,000 
4,100 
4.500 
8,306 
5, 4r>0 
4,326 
4,300 
4,700 
6,974 
5.138 
5.487 

11,300 
6, 455 
5,590 
5,092 

10,138 
9,850 
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[BULL.& 


Station. 


Hebron 

Do 

Hell's  Kitchen 

Hensell's  Spring 

Hildreth's  Ranch 

Hilgard,  Monnt 

Hilars,  Moant 

Hodees,  Monnt 

Hol£n 

Holmes.  Monnt 

Hoopers  Ranch,  Sknll  Valley  ... 

Horeb,  Monnt 

Horn  Head 

Hornsilver 

Horil  Silver  Mine 

Hot  Sprinss 

Hyde  Park 

Do 

Indian  Head  (Tavapnts  Platean) 

Indian  Spring 

Iron  City 

Iron  Sprms 

Island  Park 

Jackson's  Biills 

Jennings  Springs 

Joe's  Valley 

Do 

Johnson's  Pass 

Johnson  Spring 

Jnab 


Juab  Valley 


Kaibab  Platean 

Kaiparowits  Peak 

Kaiparo wits  Platean 

Do (east  end) 

KaDab 

Do..(Hamblin's) 

Do..rAdam's) 

Do . .  (Famsworth's) 

Kanab  Platean 

Kanab  Springs 

KaDara 

Do 

Kausas 

Kansas  Prairie 

Do r-. 

Katharine's  Peak , 

KaysviUe , 

Kelton , 

Do 

Key 

Kimball's 

Kimball,  Monnt 

King's  Meadows 

Knowlton 

Lake 

Lake  Butte,  near  Laketown  .. 
Lake  Range  (highest  peak)  . . . . 


Authority. 


Powell.. 
Wheeler 
Powell., 


Wheeler 

Powell 

Powell 

King 

Powell 

Powell 

Wheeler 

King 

Powell 

D.  &R.  a.R.R 

U.  (^.  xC>  xC.... .....I 

U.  oLm  N.  R*  R ...... . 

Hayden 

Wheeler 

Powell 

Wheeler 

Wheeler , 

Powell 

Powell 

Wheeler 

D.  &R.G.R.  R 


Powell .... 

Wheeler  . . 
Whitney  .. 
Powell .... 
U.  C.  R.  R 


Powell 

Powell 
Powell 
Powell 


Powell .. 
Wheeler 
Powell.. 
Powell . . 
Powell .. 


Powell.. 
Powell .. 
Wheeler 


Simpson 

Wheeler , 

Powell 

U.  P*  R.  R  ....•••••••••• 

Wheeler 

D.  at  R.  Gr«  R.  R....  ••••• 

D.&R.G.R.R 

Wheeler 

Powell 

D.  oL  R*  Gr.  R.  B.>>«  •>••. 


Wheeler 
Powell . . 


Elevation. 


Feet. 
5,450 
5,474 
7,641 
5,373 
4,306 
11,460 
10,650 
13,500 
5,060 
7,930 
4,365 
7,831 
10,920 
4,291 
6,449 
4,281 
4,500 
4,412 
9,810 
5,284 
6,099 
5,420 
5,000 
5,150 
4,695 
57,000 
5  9, 000 
8,420 
6,237 
5,470 
5,019 
5,000 
6,000 
6,000 
8,000 
9,180 
(6,000 
)  7,500 
7,489 
5,072 
4,925 
4,917 
4,947 
7,000 
5,310 
5,450 
5,419 
6,304 
6,242 
6,225 
9,902 
4,298 
4,223 
4,282 
4,243 
6,385 
7,777 
5,500 
4,32^ 
4,22^ 
6, 
7, 


4 
4 


^ 

m 
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station. 


etown 

Do . . . .  Walstrom'B  shop . 

eYiewPeak , 

MottePeak 


8pTing%  in  Fremont  Paaa 


Do 

Do 

Do 

ington 

X-ieonora  Peak 

l^enriatoD  Peak 

T^lme  Paee 

Siattle  Bitter  Creek  Springs. 
Siittle  Cottonwood 

Do. ...do 

3Ldttle  Creek  Peak 

Siittle's  Banch 


Do 

Do 

XjOganPeak. 

Do.. do  . 
^LionePeak  .. 


3Lone  Bock  Valley 


Valley. 


Xoet  Creek  Valley  . . 

Xovendahls 

Xncin 

3icCreadv'8  Meadow 

3iammotn  Mill 

Ifansard  Point 


Markagnnt  Platean 

MaroniPeak 

Marsh's  Peak 

Marvine,  Mount . . . . 
Marysvale 

Marysvale  PcaJc 

Masnk  Plateau 

Matlin 

Meadow  Creek 

MeadowTiUe 

Mendon 

Do 

Midget  Crest 

Milford 

Mm  Creek  Station.. 

Miller  Creek 

Mill  Fork 

Mills 

Mill  Spring 

Mill  Station 

Mona 

Do 

Monroe  ............ 

Monroe  Peak 

Montpelier 


Anthority. 


Hayden 

Wheeler 

Hayden 

King 

Powell 

Wheeler 

U.C.B.B 

U*  o*  JS*  JS ..... . . 

Wheeler 

D.&B.  G.B.B 

U.C.E.B 

Powell 

Wheeler 

King 

Powell 


U«  p»  xC*  B . .  • . 
Wheeler. ..-, 

Powell , 

Powell 

Hayden  ..... 
U.&N.B.B. 

Wheeler 

Hayden 

Powell 

King 


I  •  •  «  *  •  I 


I  •  *  •  •  I 


P.B.B.Beports. 


Powell 
Powell 


U.  C.  B.  B 
C«  P*  B.  B 
Powell . . . 
Wheeler.. 
Powell... 


Powell 

Powell 
King 


Powell 

D.&B.G.B.B 

Powell 

Powell 


Powell 

V^  •     ^  •    XW«     XIr  •    •«»*•«    ««« 

Wheeler 

Hayden 

U.&N.  B.  B 

Wheeler 

Powell 

U*  C*  B«  B  ......  .•••. 

Wheeler 

D.  &f  K.  Otm  B*  B .....  < 

D.&^B.O.  B.  B 

U.C.B.B 


Wheeler 

U.  C  B«  B... 

Powell 

Powell 

Powell 

Hayden 


Elevation. 


m  m  m  m  t 


{ 


i 


Feet. 
6,000 
5,993 
7,795 
13,892 
3,400 
6,883 
4,517 
4,586 
4,596 
4,544 
4,674 
8,900 
10,633 
10,740 
6,868 
4,288 
4,359 
10,010 
7,000 
4,509 
4,507 
4,533 
10,004 
7,960 
11,295 
4,400 
5,400 
5,000 
6,000 
5,500 
6,000 
4,277 
4,498 
6, 240 
6,947 
6,290 
8,000 
11,000 
8,010 
12, 410 
11,600 
5,808 
5,810 
10, 3r)9 
7.700 
8,200 
4,597 
5,992 
6,200 
4, 459 
4,553 
11, 414 
4,908 
6,504 
5,505 
5,791 
4,852 
6,504 
6,504 
4,839 
4,900 
5,380 
11,240 
5,793 
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[WJUmi. 


Stfttioii* 


Monmnent 


Moraine  Valley 


Morgan 

Moses,  Moont 

Mounds  Honse 

Monntain  City 

Moantain  Meadow 

Monntain  Spring 

Monnt  Carmel 

Mount  Pleasant 

Do 

Mnsinia  Peak 

Naomi  Peak 

Narrows 

Navajo  WeU  Point 

Nebo,  Monnt 

Do 

Neels 

Nephi 

Do : 

Do 

Do 

Newfoundland  Mountain 

New  Point 

Nomansville  Summit 

North  Loffan  Peak 

North  Ogden 

North  Ogden  Mountain 

North  Promontory  Peak 

North  Willard 

Oak  Creek 

Oak  Pass 

Oak  Springs 

Observatory  Peak 

Odoriferous  Spring 

Ogden,  June,  with  TJ.  P.  &  U.  C.  R.  R 

Do astronomical  observatory 

Pahrea  Summit 

Panguitch 

Do 

Panguitch  Lake 


Authority* 


EleyatioQ. 


C.P.E.E. 


Powell 


Panguitch  Hayfields. 

Paradise 

Paragoonah 

Pana 

Park  City 

Parowan 

Do 


Parowan  Valley 
Patmos  Head  . . . 


Pannsagnnt  Plateau 

Payson 

Do 

Do 

Do 

Pelican  Peak 

Pennell,  Mount 

Penellen  Pass 

Ponellen  Spring 

Petersen , 


U.C.B.E 

Wheeler 

Powell 

Powell 

Wheeler 

Powell 

Powell , 

Wheeler 

Powell 

Powell 

Wheeler 

D.&B.Q.B.fi 

Powell 

Wheeler 

Powell 

U.C.R.R 

Powell 

U*    Vy*    JK*    Urn  ■  •   •    •  •  . 

P.  R.  R.  Reporta 

Wheeler 

Wheeler 

Powell , 

D.  &  R.  G.  R.  R 

Haydeu , 

Wheeler 

Wheeler , 

Wheeler , 

Wheeler , 

Wheeler 

Simpson 


Wheeler 

Powell 

C  P.  K.  R. . . . . . 

Wheeler 

D.&R.G.R.R 

Wheeler 

Powell 

Powell 


Powell 


Whaler 

Wheeler 

Wheeler 

Summit  Co.  R.R. 

Powell 

Wheeler 


Powell 
Powell 
Powell 


P.  R.R.  Reports. 

Wheeler 

U.C.R.R 

U*  S.  R*  R ..... . . 

Powell 

Powell 

Powell 

Powell 

U.P.R.R 


•  •  •  •  •  • 


{ 


{ 


FeeU 
4,227 
9,000 
10,000 
4,220 
8,725 
4,940 

5,7ao 

5,741 
5,741 
5,250 
5,875 
5,900 
10,940 
9,951 
4.498 
6,460 
11,992 
11,680 
4,356 
5,130 
5,056 
4,9:% 
4,920 
7,045 
5,120 
6,605 
10,004 
4,509 
9,695 
7,134 
4.276 
5,158 
7,200 
6,790 
9.589 
6,610 
4,303 
4,374 
7,r31 
6,273 
6,560 
8,130 
7.000 

to  7,500 
4,863 
6,222 
4,562 
6,851 
5.970 
5,910 
5,900 

to  6,200 
9,830 
8,000 

to  9,300 
4,541 
4,523 
4,548 
4,613 
7,430 
11,320 
7,730 
7,730 
4,907 
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station. 


X^hiUiDB  Village 

Pilot  Peak 

!Pilot  SpriDgs  . . 


34iie  Valley 

iPine  Valley  Mountain , 

3>ink  Cliff 

Tipe  Springs 

Pleasant  Grove 

Do 

Pleasant,  Mount 

Do do . .  (Mrs.  Morrison's  honse) 

Pleasant  Valley  P.  O 

Pleasant  Valley 

Plymouth , 

Point  Carbon 

Point  Nelson 

Portage 

Potato  Valley 


Authority. 


Elevation. 


Wheeler. 
Wheeler, 


Powell 


•  k  ' 


Powell.... 
Powell.... 
Powell ..., 
U.C.R.R 
XJ.  S.  R*  R  • ' 
Wheeler. . . 

Powell 

Wheeler. .. 


Powell 


Hayden  . 
King.... 
Powell.. 
Hayden . 

Wheeler. 


Prattville 

Promontory 

Do Mount , 

Provo , 

Do 

Do 

Do 

Do.,  office  U.  S.  R.  R 

Provo  Peak  (Wasatch  Mountains). 

Do do 


Rabbit  Valley 

Randolph 

Rattlesnake  Point . . 
Red  Cafion  Summit. 


Powell 

L/*  X  •  xC.  Jt( . .  .  .  .  • 

Wheeler 

D.  <&  R.  G.  R.  R 
XJ.  C.  R*  R  . . . . . 
U.  S.  R.  R ..... . 

Wheeler 

Powell 

Wheeler 

Powell 


Red  Plateau 

Richey 's  Ranch 

Richfield 

Richmond 

Do 

Do 

Riverside 

Rookfield 

Rocky  Rest  Spring . 

Round  Lake  Valley. 

Round  Prairie 


Round  Valley 

Rush  Valley.. 
Do 


Do. 


Sahara  Plateau. 


Saint  George 

Saint  Mary's 

Salem  (Pondtown) 

Salina 

Salina  Summit !  D.<&R.G.R.R  .. 

Salt  Lake  City I  L).&R.G.R.R  .. 

Do :  Powell 


Powell 


Hayden 

D.  &, R. G. R. R  .... .... 

D.&R.G.R.R 


Powell 


Powell 

Wheeler 

.Hayden 

U.&N.R.R... 

Wheeler 

U.C.R.R 

D.&R.G.R.R 
Powell 

Powell 

Simpson 

Powell 


Simpson 
Wheeler 


Powell 
Powell 


Powell 

Toner 

Powell 

D.  &  R.  G.  R.  R 


! 


! 


Feet, 
4,327 
10,900 
4,704 
5,200 

to  G,000 
lO,  *^50 
9,260 
4,690 
4,495 
4,557 
5,875 
5,H98 
6,064 
7,500 

to  8,900 

4,500 

11, 443 

10, 670 

4,700 

5,700 

to  7,000 
5,240 
4,905 
7,459 
4,517 
4,456 
4, 520 
4,567 
4,547 
11,066 
11,000 
6,l?00 

to  7,500 
6,442 
5,701 
7,910 
6,000 

to  7,500 
6,169 
5,2d3 
4,537 
4,536 
4,65A 

4,583 
5,232 
4, 510 
5,500 

to  6,000 
5,571 
5,300 

to  6,000 
5,200 
5,234 
4.500 

to  5,300 
4,500 

to  5,200 
2,880 
6,200 
4,580 
5,182 
7,927 
4,22S 
4,354 
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[BULL.S. 


Station. 


Salt  Lake  Citv 

Do base  merid.  monument. 

Do Signal  Station 

Do obaexratory  pier 

Salt  Lake  Desert ., 


Salt  Lake  Valley 

Salt  Spring  Ranch 

SaltWellfl 

Sandy , 

San  Franoiaoo  Spring... 

San  Pete  Valley 

San  BaflMl  Biyer 

San  Bafael  Valley 

Santa  Clara  Settlement. 
Santaqnin , 


Authority. 


U.C.B.B 

U.  S.  Geol.  Snryey . 
U.S.  Signal  Office. 
U.  S.  GeoL  Suryey . 

Powell 


Wheeler... 
Wheeler.., 
U.C.B.B 
U.  S.  B.  B . . 
Wheeler... 


to 


Do. 
Do. 


Santaqnin  MonntainB  (Wasatch  Bange). 

Saw  Tooth  Narrows 

Scipio 

Do 

Scofleld 

Section  Bidse 

Session  Settlement 

Seyier  Ca&on 


Seyier  Desert 

Seyier  Lake 

Seyier  Lake  Desert 

Seyier  Pass  (west  side) 

Seyier  Plateau 

Seyier  Biyer  Bridge 

Do , 

Sheep  Salient 

Sheep  Trongh  Spring 

Shlnammp 

Shoonesbn^ 

Shortcut  Pass 

SilyerCity 

SkuUVaUey 

Do 

Skumpah 

Skutumpa  or  Clarkston 

Smithfield 

Do 

Do 

Soldier  Summit 

Solitude  Peak 

Sorenson  Waterpocket 

South  Promoutory  Mountain.. . 
South  Tent  (Wasatch  Plateau) 
Spanish  Fork 

Do 

Do 

Spanish  Fork  Peak 

Spanish  Valley 

Split  Mountain 


Powell 

D.&B.G.B.B 
Powell 


Powell 

Powell 

U.C.B.B 

U. o* B* B....  .... 

Powell 

D.<&B.'G.B.B  .. 

Powell 

Wheeler 

D.&B.O.B.B  .. 

King 

P.B.B.Beports.. 
D.&B.Q.B.B  .. 


Powell 


Wheeler, 
Wheeler. 
Wheeler. 


Powell 


Powell .. 
Wheeler, 
Powell .. 
Powell .. 
Powell.. 
Wheeler. 
Simpson. 


Simpson 

Wheeler 

Wheeler 

Powell 

Hayden 

U.&N.B.B... 

Wheeler 

D.  <&  B.  G.  B.  B 

Powell 

Powell 

Wheeler 

Powell 

D.<&B.G.B.B 

U.C.B.B 

U.S.  B.B 

Powell 


ito 


Powell 


King 


Eleyation. 


Feti, 
4,261 
4,334 
4,346 
4,334 
4,200 
5,000 
4,200 
to  4.500 
4,634 
4,203 
4,399 
4,457 
6,527 
5,200 
6,200 
5,331 
4,100 
4,200 
2,900 
5,030 
4,813 
4,864 
9,670 
6,527 
5,260 
5,115 
7,832 
8,268 
4,183 
5,482 
5,000 
5,400 
4,600 
4,874 
4,768 
9,000 

10,300 
4,688 
6,283 
5,560 
4,600 
6,330 
3,921 
6,347 
6,369 
4,850 
4,356 
6,142 
6^930 
4,565 
4,562 
4,623 
7,465 
8,800 
6,630 
7,46(^ 

11,24<^ 
4,86& 
4,49^ 
4,566 
9,970 
3,900 
6,300 
8,865 


u 
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Do.. 
Do.. 


fitevecfion,  Camp 

^SteTensoD,  Uoant . .......... 

StranbenyFekk .' 

Strawberry  T»lley 

Snlphnr  Bpringe 

"-  ..(Eaoal&nteDeaert}.. 


Do.. 


>iit(Bndbiii7*s).. 
Sntninit  Talley 


Table  CUir  Plateau 

TantaliM  Point  (AqaariusPlateaa).. 

Ten-HUe  Hoiue 

"Tenninnfl  

forraco  Moantams . 

Terrell's  RidRe 

Terrj'B  Eancn , ».. 

TliistlB  Creek 

Thistle  Creek  Peak 

Thtotle  Valley 

ThoQsand  Lake  UoQDtain 

Three  Lakea 

Three  Trees  Point 

TimpunoKOB  MonotaiD 

Tlngley  Peak 

Tintio -. 

Tit  Mesa 

Tockcnauna  Peak 

Tomaaaki,  Mount 

Tongue  Salient 

Tooele  Peiik 

TopoBce  Rancli 

Toquerville 

Trnmbull,  Mount 

TaillaValley 

Tuknhuikavatz,  Mount 

Tnunnk  Plateau 

Twin  Peak 

Cinto 

Djota  Agency 


Cinta  Elver  {month  of)  . ., 

Uinta  Talley 

Un-kar-psfEu , 

"Upper  Kuiial) 

Utah  I^ke  (lasanataee).. 

Utah  Lake  Talley 

UtahTaUoy 

UtePeak 

Tan  Bnren'a  BaDoh 

Virgin  Peak 

Waa^HanD( 


D.dtB.Q.R.B. 

D.  C.  R.B 

U.  8.  E.R 


Powell 

D.A:B.O.B.B.. 

Powell 

Wheeler 

D.  &,B.O.B.B.. 
Powell 


Powell 

Powell 

Wheeler 

U.  W.  E.fi 

O.P.B.B 

King 

Powell 

Powell 

D.&E.G.R.B.. 
Powell 


Powell 

Powell 

Powell 

Powell 

King 

Powell 

Wheeler 

PoweU 

King 

Hayden 

Powell 

Wheeler 

Wheeler 

Powell 

Powell 

P.  R.  R.  Beporte.. 

Hayden 

PoweU 


Do.. 


Powell 

Powell 

Powell 

U.  S.  R.E.. 
Simpeon  ... 

Powell 

King 

Powell 

Powell 

Hayden  .... 
Powell 


FmI. 

4,566 

4,451 

4,K» 

5.930 

10,H40 

9,020 

7,400 

I  to  8,000 

6,493 

5,101 

5,400 

7,190 

;       6,500 

>  to  7,300 

6,400 

10,070 

10,000 

to  10, 400 

10,670 


6,900 
11,3S0 
5,660 
5,043 
8,510 
5,500 
to  6,200 
11,240 


10,815 

6,500 

to  7,000 


4,700 

to  6,000 

11,595 

6,S90 

4,409 
4,540 

4,500 


JO 
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Station. 


Waldsbun^.... 
Walter,  A^nnt 

WaiiBhip 

Warm  Spring  . 
Wasatch 


Wasatch  Platean 

Washi-pah-ghnm  Spring. 

Washington 

Do 


Waterpocket  Fold. 


Weber 

WellsviUe 

Do 

Wheeler's  Crag 

White  Knob 

White  Lake 

White  Rock  Springy  Sknll  Yalley. 

White  Snlphnr  Spring 

Whit«VaUey 

Do 

WiUardCity 

Do 

Do 

Wilson's  Peak 

Wilson  Spring 

Wonsits  Yalley 

Bradford  Station 

Wood's  Crossing 

Workman's  Ranch 

Yampa  Platean 

York 

Do 

Yonng  Point 

Young's  Ranch 


Anthoxity. 


Powell..-, 

Powell 

Snmmit  Co.  R.  R 

Wheeler 

U.P.R.R 


Powell 


Powell.. 
Wheeler. 


Powell ... 

U.  P.  R.  R 
Hayden . . 
Wheeler.. 
Powell... 
Powell . . . 
Powell... 
King 


Simpson 

Wheeler 

U.&N.R.R 

Wheeler 

Hayden 

King 

D.  &R.  G.R.R... 


<  m  •  •  »  ■ 


Powell 


Conn.  <&Pass.R.  R.R. 

U.  C.  R.R 

Powell 


Powell 


Powell.... 
U*  S.  R.  R . 

Powell 

Wheeler.--, 


Elevation. 


i 


Feet. 
5,600 
9, 800 
5.P64 
3,«07 
6,833 
8,000 
to  11,000 
4,412 
S,7a0 
S,906 
6,000 

to  7,600 
5,090 
4,666 
4,6^ 
7,%0 
6,800 
7,950 
5,542 
5,201 
4,360 
4,436 
4,353 
4,286 
4,350 
13,2:)5 
4,330 
4,700 

to  5,000 

410 

4,299 

4,080 

6,000 

to  7,000 
4,980 
4,957 
6,880 
5,642 


* 
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VBBMONT. 


Station. 


Jbnrgh 

^^Llbnrgh  Springs 

.Anthony^  Monnt 

^^Lacntney,  Mount 

33ald  Mountain 

Samet 

^Sanre  Junction 

!Sarton 

3arton8ville 

3ellow8  Falls 

Do 

Bethel 

Bolton , 

Bolton  ville 

Bradford  Station 

Braintree 

Brandon  

Brattleboro 

Brook  ville 

Burke,  Mount 

Burliugton 

Do Signal  Station 

Cambridge  Centre  Junction 

Camera  Hump 

Cavendish 

Charlotte 

Chester 

Clarendon 

Colchester 

Connecticut  River  Bridge,  grade. 

Cnttinesville 

Danville 

Derbyline 

Dummerston 

East  Berkshire 

East  Fairfield 

East  Hardwick 

East  Highgate 

East  Montpelier 

East  Putney 

East  Saint  Johnsbury 

East  Xhetford  Depot 

East  Wallingf  ord 

Enosbarg  Falls 

Eolus,  Mount 

Equinox  Mountain 

Essex  Junction 

Fairfield 

Fairlee  Station 

Fletcher 

Oassetts 

Oeorgia 

Greensborongh 

Oroton 

Groton  Pond 

Hardwick 

Hartford 

Hartland 


Authority. 


iyOnt*  ▼  t*  H»  A.... ••>.>>* •>•• 

Cent.  Vt.R.  R 

Geol.  Survey  of  Vt 

Geol.  Survey  of  Vt 

Qeol.  Survey  of  Vt 

Conn.  &  Pass.  R.  R.  R. ...... 

M.  &  Wt  R.  R.  R  ...... ...... 

Conn.  &  Pass.  R.  R.  R 

Cent.  Vt.  R.  R 

Cheshire  R.  R 

Cent.  Vt.  R.  R 

Cent.  Vt.  R.  R 

Cent  Vt.  R.  R 

M.  &  W.  R.  R.  R 

Conn.  <&  Pass.  R.  R.  R 

v^ent.  V t.  JK.  xC ....•.••.••.... 
Vycnx.  V %»  xC.  xC •••««. .  .••• .... 
Vt.  Valley  R.  R 

VyeUv.    VT.   xC.  xC.  .a......  •••••• 

Petermann 

v/euu*  V t*  A.  xC.  .••.•• .... .... 

U.  S.  Signal  Office 

Port.  &OgdenR.  R 

Guyot 

\y en t.  V t.  xC*  a .  ..•••.  •••«.... 

V/Cnt.  V t>.  xC.  x% •  ......  ••..  •■■• 

v/enc  V ti.  XV.  XV .•••.. . ....  ...a 

v/Cn  »•    V  t.  XV.  XV  ••..••  •.......• 

Cent.  Vt.  R.  R 

v/enr.  v ».  xC.  xv .•••••  ..••• .... 
Oent.  V t.  XV.  XV...... . .... .... 

Port.  &  OgdenR.  R 

Conn.  &  Pass.  R.  R.  R 

Vt.  Valley  R.R 

Missisquoi  R.  R 

Port.  &Ogden  R.  R 

Port.  &  Ogden  R.  R 

Port.  &  OgdenR.  R 

M.  &  W.  R.  R.R 

Vt.  Valley  R.R 

P.  &0.  R.  R 

Conn.  &  Pass.  R.  R.  R 

Cent.  Vt.  R.R 

MisMiHquoi  R.  R 

Geol.  Survey  of  Vt 

Gnvot 

CVnt.  Vt.  R.  R 

Port.  «fe  Ogden  R.  R 

poiiii.  &  Pai48.  R.  R.  R 

Port.  &  Ogden  R.  R 

Cent.  Vt.  R.R 

Cent.Vt.R.R 

Port.  &  Ogden  R.  R 

M.ifcW.R.R.R 

M.&  W.R.R.R 

Port.  &  Ogden  R.  R 

Woodstock  R.R 

Cent.Vt.R.R 


Eleyfttion. 


Ft§L 

127 

119 

2,505 

3,320 

3,124 

466 

515 

950 

469 

305 

276 

576 

345 

624 

410 

784 

353 

228 

301 

3,500 

109 

268 

473 

4,088 

921 

161 

501 

639 

326 

352 

1,011 

1,375 

1,056 

263 

441 

421 

1,087 

365 

720 

296 

795 

413 

1,195 

436 

3,148 

3,872 

350 

369 

438 

431 

715 

365 

1,166 

773 

1,094 

881 

485 

423 


(425) 
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l> 


Station. 


Authority. 


Ele^v 


Healdville 

Herrick 

Do 

Highcate  Centre 

Hinsdale 

Hogback 

HoUy,  Monnt 

HvdePark 

Island  Pond 

Ives  Pond  (West  Danville) 

Jay  Peak 

Jonnson 

Killinffton  Peak 

Lake  Champlain 

Lanesville 

Leicester  Junction 

Lincoln,  Mount 

Ludlow 

Lydonville , 

Mclndoe's  Depot. 

Mclndoe's  Falls 

Mansfield,  Monnt 

Marshfield 

Middlebury 

Middlesex 

Milton 

Montpelier 

Montpelier  Junction 

Morrisville 

Newbury  Depot 

New  Haven 

North  Ferrisburg 

Northfield 

North  Hartland 

North  Sheldon 

North  Stratford  Station  ... 

North  Thetford  Depot 

Norwich  Depot 

Pico  Peak 

Piermont  Station 

Pittsford 

Plainfield 

Potato  Hill 

Proctorsville 

Prospect  Mountain 

Putney 

Quechee 

Randolph 

Eichfori , 

Richmond 

Rockinghani 

Rouse's  Point 

Roxbory 

Royalton 

Rutland 

Rutland  Centre 

Ryegate,  Depot  platfonn  .. 

Saint  Albans 

Saint  Johnsbury 

Salisbury 

Saltash  Mountain 

Sharon 

Shelbume 

Sheldon 


Cent.yt.R.R 

Geol.  Survey  of  Vt 

Guyot 

Port.&OgdenR.R.... 

AshaelotK.  R 

Guyot 

Cent.Vt.R.R 

Port.&OgdenR.R.... 

Grand  Trunk  R.R 

Port.&OgdenR.R.... 

Geol.  Survey  of  Vt 

Port.  &  Ogden  R.  R.... 

Guyot 

Port.  &  Ogden  R.  R  ... . 
M.  &,  \y  .  R.  R.  R  ...••«. 

Cent.Vt.R.R 

Guyot 

Ceut.Vt.R.R 

Conn.  <&  Pass.  R.R.R.. 
Conn.  &  Pass.  R.  R.  R  .. 
Conn.  &,  Pass.  R.  R.  R  . . 

Guyot 

M.&  W.R.R.R 

Cent,Vt.R,R 

Cent.Vt.R.R 

Cent.Vt.R.R 

M.&  W.R.R.R 

Cent.Vt.R.R 

Port. &  Ogden  R.R.... 
Conn.  &  Pass.  R. R.  R.. 

Cent.Vt.R.R 

Cent.  Vt.  R,  R 

Cent.Vt.R.R 

Cent.Vt.R,R 

Missisquoi  R.R 

Geol.  Survey  of  N.  H . . . 
Conn.  &  Pass.  R.  R.  R  . 
Conn.  <&  Pass.  R.  R.  R  . . 

Guyot 

Conn.  &  Pass.  R.  R.  R  . . 

Cent.Vt.R.R 

M.&  W.R.R.R 

Geol.  Survey  of  Vt 

Cent.Vt.R.R 

Geol.  Survey  of  Vt 

Vt.  Valley  R.R 

Woodstock  R.R 

Cent.Vt.R.R 

Missisquoi  R.  R 

Cent.Vt.R.R 

Cent.Vt.R.R 

Cent.Vt.R.R 

Cent.Vt.R.R 

Cent.Vt.R.R 

Cent.Vt.R.R 

Cent.Vt.R.R 

Conn.  <&  Pasa  R.  R.  R . 

Cent.Vt.R.R 

Conn.  &  Pass.  R.  R.  R. 

Cent.  Vt.  R.  R 

Geol.  Survey  of  Vt 

Cent.  Vt.  R.  R 

Cent.  Vt.  R.R 

Port.  &  OgdeuR.  R... 


... 


(426) 
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Station. 


Shrewsbury  Peak 

Snake  Moantain 

South  Bojalton 

South  Byegate 

Sooth  Vernon 

Springfield  Station,  Summit  at 

Sterling,  Mount 

Sutherland  Falla 

Swanton 

Tafteriile 

VeraenneB 

Wamen 

Waterbuiy 

Wells  Biver 

West  Concord 

WestDauTille 

West  Hartford 

Westminster 

White  Kiyer  Junction 

White  Bocks 

Williston 

Windsor 

Winooeki 

Wolcott 

Woodstock  Station 


Authority. 


Guyot 

Geol.  Surveyor Vt 

Cent*  vt.  R.  B. •->•••••. 
M.  &  W^.  B.  B.  B  ....... 

Vt.  Valley  B.  B 

Sullivan  Co.  (N.  H.)  B.B 

Geol.  Survey  of  Vt 

Cent.  Vt.  B. B. ......... 

Port.  &  Ogden  B.  B 

Woodstock  B.B 

Cent.  Vt.  R.  R. ......  ••• 

Port.  &  Oeden  B.  B  .... 

Cent.  Vt.  K.B 

M.  &  W.  B.  B.  B 

Port.  &  Ogden  B.  B  .... 

Port.  &  Ogden  B.  B 

Cent.  Vt.  B.B 

Vt.  Valley  B.B 

Cent.  Vt.  B.  B 

Geol.  Survey  of  Vt 

Cent.  Vt.  B. B».»>...»*. 

Cent.  Vt.B.B 

Cent.  Vt.B.B 

Port.  A  Ogden  B.  B  .... 
Woodstock  B.B 


Elevation. 


Ftet. 

3,b45 

1,310 
5U8 
724 
261 
374 

3.700 
433 

iro 

667 
201 

1,673 
434 
443 
851 

1,558 
431 
264 
369 

2,532 
312 
331 
190 
705 
697 


(427) 


YIBGINTA. 


Station* 


AbiugdoD 

Afton 

Alexaudria,  O.  &>  A.  R.  R.  depot 

Do W.  &0.  R.  R.  depot ... 

Do W.  A.  &  a  R.  R.  depot 

Do A.  <&F.  R.  R.  depot 

Alleghany 

Allen  Creek 

Amelia 

Amherst  Court  House 

Anderson's 

Arcadia 

Arlington 

Ashby  .t 

Ashcake  

Ashland 

Atlee's 

Backbone 

Balcony  Falls 

Baldwin 

Barksdale 

Bealeton 

Beaver  Dam 

Bellew's 

Belllield 

BeU'sVaUey 

Bentonyille 

BerryviUe 

Bethel 

Big  Island 

Big  Lick 

Big 


Authority. 


Big  Tunne 

Blacks  and  Whites N.  i&W.R.  R 


xy*     Oif    \J»    M\m    Sjm  .■■.    ..••*..••«* 

City  Engineer 

City  Engineer 

City  Engineer 

City  Engineer 

N.  &W.  R.  R 

C.  &0.  R.  R 

R.  &  A.  R.  R  ...... ...... ... 

R.  or  D.  R*  K...... ......... 

U.  S.  C.  &G.S 

Shenandoah  Valley  R.  R 

U.  S.  C.  &G.  8 

Shenandoah  Valley  R.  R 

C.  &0.  R.R 

XX>*  f  •  Ot  Jr •  Xv*  Ot «...  ....  ..s**! 

C.  &0.  R.  R 

C.  &0.  R.R 

R.  dc-A.  R.  R 

X»*   Ou  ^»«   Xl>.   XV ......  ......  ...I 

X^  •    JBLm    Xj«    XV«    £ki  ......  ......  ...I 

W.  C,  Va.  M.  &G.  S.  R.R. 
C.  &0.  R.  R 

Peters  R.  R 

Vr*    OC   \J*    XV*  a   ..   ....a.  ..  .....< 

Shenandoah  Valley  R.  R 

Shenandoah  Valley  R.  R 

R.  &  A.  R.  R 

jRr*  Ou  ./&•  XV*  Jn^ ••••••••••  «•»»*• 

J^  •  Ol'    vw  t  JlV*    XV  •••»»■  ••***•  ••«■ 
131  •    Ou   W  •  XV*  XV  •••*••  «•••  •*•••■ 


Elevfttion. 


N.  &  W.  R.  R 
C.  &0.  R.  R.. 
W.  &0.  R.  R. 
C.  &O.R.R.. 


Bine  Ridge 

Do depot 

Do....(Keyes'Gap) 

Do Sammit 

Do. ...Tunnel   C.  &0.  R.  R.. 

Blnff  Mountain l  U.  S.  C.  &  G.  8 

BollinarHall I  J.  R.  &K.  Canal. 

Boiling  Island 

Boiling's  Landing 

Bonsacks 

BoHcobel   

Boston   

Boswell   

Boulton 

Boy  ceville 

Brand  

Brandy  

Bremo 

Do  Bluff 

Bristoe 

Broad  Run 

Broadway 


J.R.&K.  Canal 

J.  R.  &  K.  Canal 

N.&W.R.R .. 

R.  &  A.  R.  R 

P.  A.  L.  R.  R  ...... ...... .... 

R.  &  A.  R.R 

R..F.&P.R.R 

Shen{in<loah  Valley  R.  R 

C.&O.R.R 

W.C.,Va.M.&G.S.R.R  .. 
J.R.&K.  Canal 

Jl\>>  C£  a •  Xv>  Xv ••..  ....  ....  ...I 

W.C.,Va.M.&G.8.R  R  .. 
W.  C,  Va.  M.  &  G.  S.  R.  R  .. 
V.R.R 


(428) 


2,069 

1,407 

33 

17 

35 

32 

1,280 

2,056 

407 

360 

827 

221 

72& 

203" 

600 

199 

221 

201 

1,692 

701 

970 

357 

290 

282 

895 

107 

1,507 

732 

571 

548 

596 

9*^5 

1,262 

1,9^ 

425 

1,298 

1,354 

960 

1,486 

1,432 

3,522 

167 

185 

268 

996 

143 

325 

213 

199 

575 

1,330 

359 

234 

231 

190 

395 

1,038 


r.) 
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Station. 


) 

nan 
er  .. 


jn 

)  Forge 

».Oap 

>.Monntain  . 

L»8 

[ountain 

an  Moontain 


dile 


Moantain 

han  

»€ll. 

lenry,  Signal  Station 

Boad 

j>gj _^^ 

Point".'!"!'..'.*!. ...i. 

ville 

1  Depot 

ttesville 

un 

HUl 


bhominy  Bridge 

teaffne,  Signal  Station 
ansDnrg  


1  Road . . . 
iwood  ... 
fountain 
I  Gap 


Forge 


lale 
Id., 
n  .. 
) ... 


m  Falls 

3ia 

d 

tion 

nd 

ton 

'8 

istnre  Bridge 
rille   


Authority. 


•  •  •  •  •  •  I 


a 


er  

. . .  Baptist  Church 
...Conrt-Honse  .. 

Le 

1 

me 

5h 

uita 


R. ,  F.  &  P.  R.  R . . . 

R.  QL  A*  R.  R . . 

Shenandoah  Valley  R.R  .... 

C.&O.R.R 

W.C.,Va.M.&G.S.R.R  ... 
Shenandoah  Valley  R.  R  .... 

C. QL  O. R. R  ......-..........*. 

U.S.C.&G.S 

i^  •    Ob     W  •    XV*   XV    ......    .....a    ...I 

U.S.C.&G.S 

U.8.C.&G.S 

Ky .  CE*  V^.  Xv»  Xw  ....  ......  ....  M.  c 

W.  C,  Va.  M.  &  G.  S.  R.  R.... 
R. &,  D, R.  R.... ...... ....... 

C.&O.R.R 

U.S.C.&G.S 

V^ •  OC>  X /.  Xl>.  m\  ......  ......  ....  c 

C.&O.R.R 

U.S. Signal  Office 

V.R.R 

W.C.,Va.M.&G.S.R.R..., 

R.  &  A.  R.  R 

Shenandoah  Valley  R.  R 

N.&  W.R.R 

C  &  O. R. R  ...... ...... .... . 

W.C.,V».M.&G.S.R.R  .... 

B.  &  P.  li.  R 

R.  &  P.  R.  R 

C.  &  O.  R.  R 

U.S. Signal  Office 

N.&W.R.R 

P.A.L.R.R 

N.&W.R.R 

N.&W.R.R 

U.S.C.&G.S 

W.&O.R.R 

N.&W.R.R 

W.C.,Va.M.&  G.S  R.R  ... 

C.&O.R.R 

P.A.L.R.R 

Shenandoah  V.'illey  R.  R 

P.  A.  L.  R.  R  .......... ....... 

W.C.,Va.M.&G.S.R.R  .... 

sx.f  1 .  K.  &  C  R.  R........... 

R.&A.R.R 

R.&A.R.R 

N.&W.R.R 

J.  R.  &  K.  Canal 

v/*  Qu  v./*  Xit*  M%  •*«•••  ••■■  ••••••• 

v/*  OC  v./*  XV*  XV  •*••••  ••••  •«•»••  • 

*   •   XV  •  XV  •*«■  ••••••   •«•*»•  «••••• 

V/*     Ou    \Jm     JV«     M%  •••••*     ••«•••    »••«■ 

v/«   Ol*  v/t   XV*  XV  ••••  •••««•»  •••••• 

v/ •  Ob^  V./t   XV*   XV  •••■•  •*•••••*  ■••• 

Shenandoah  Valley  R.  R 

C.&O.R.  R 

W.  C.  Va.  M.  &  G.  S.  R.  R.... 

U.S.C.&G.S 

U.S.C.&G.8 

W.  C.  Va.  M.  &G.  S.  R.  R.... 

^^«   U^  Va/*    XV*  XV  ••••••  •■•»••  •  •••• 

W.  C. ,  Va.  M.  &  G.  S.  R.  R . . . . 

X(a|     I  .    Kt    CK'    Vy.    M\»    M\  a.....    ..••. 

N.&W.R.R 


Elevation. 


ia.*» •..■ 


Feet. 

66 

291 

837 

3S8 

508 

755 

1,882 

3,971 

1,014 

3,216 

1,375 

329 

258 

523 

106 

3,571 

1,428 

356 

16 

701 

250 

159 

569 

1,765 

450 

624 

7 

143 

94 

18 

2,012 

280 

303 

1,766 

1,097 

578 

863 

170 

1,052 

491 

1,125 

323 

401 

40 

578 

206 

833 

143 

1,246 

1,245 

1,107 

1,135 

1,515 

1,366 

1,242 

718 

403 

534 

512 

413 

384 

466 

67 

117 


BuUS ^20 
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[BULL.  6. 


Station. 


Dover 

Drewry  Bluff 

Dnimmond,  Lake 

Dry  Fork 

Dublin , 

Do 

Eagle  Rock 

£a«t  Liberty 

Edinburgh  

Elba  

Elizabeth  Furnace 

Klk  Creek  Mills 

Elk  Hill 

Elk  Island 

Elkton 

Ellerslie 

EUerson 

Elliot  Knob 

Emory  and  Henry  College. 

Evington 

Fairftix 

Fairfield , 

Fair  Oaks 

Falls  Church , 

FaU  Creek , 

Farmville 

Farmwell , 

Ferrol , 

Fishersville 

Fish  Haul 

Ford's 

Forest 

Do 

Fork  Mountain 

Fort  Defiance , 

Fort  Runyan 

Four  Mile  Ron 

Franconia 

Frederickaburgh , 

Fredericks  Hall 

Front  Royal 

Do 

Oaiuesville 

Gala  Water 

Gall's  Quarry 

Gait's  Mills 

Galtville 

Garnett 

Garysburgh , 

Gish's 

Glade  Spring 

Gladstone 

Glen  Allen 

Glenlyn 

Glenwood 

Do 

Gordonsville 

Goshen 

Do  .Bridge 

Green  bay 

Green  Surings 

Greenville 

Greenway 

Greenwood , 


Authority. 


Elevation. 


>   w   •      •»»«•«< 


R.&A.R.  R 

R.&P.R.  R 

Toner  

W.  CVa.  M.  &  G.  8.  R.  R 
N.  &  W.  R.  R. ........... . 

C.&O.R.  R 

R.d&&A.R.R 

Shenandoah  Valley  R.  R... 

V.R.R 

R.,F.&P.R.R 

v/.    GD   \J»    XV.    Xv •...••    a....... 

J.  R.  «&  K.  Canal 

1\»    (K  J^9    Xv.    H  •..•    ......a... 

R.  oL  A.  R.  R ...... . 

Shenandoah  Valley  R.  R  . . . . . 

J.  R.  &  K.  Canal.\ 

Kj  *  CE>  V^a  Xb.  Xb ............  ....a 

U.S.C.  &G.S 

W.  C.,Va.M.  &G.  S.  R.R... 
W.  C..Va.M.  &G.  S.R.  R  ... 

Shenandoah  Valley  R.  R 

R.i  X*  R.  oc  C  R.  R......  •••• . 

U.S.C.&G.S 

W.  C,  Va.  M.  &  G.  8. R.  R.. . 

J^ m   flE*    ▼▼  •    Xv*   Xv ••••••••   •»«•»«•< 

W  •  0&  Vy*  XV*  Xv •««•«•  «*»•»•  *••< 

C.&O.R.R 

\J .  0E>    KJm  JJkt  Xb  •     ........ .......I 

R. , T. R. <&  C. R. R  .... ...... 

N.&W.R.R 

si .  OE>  W  *  Xv.  X*  •  ..........  ..... 

V.R.R 

U.S.C.&G.S 

V.  R.  R ...... ........•..•..• 

B.&P.R.R 

MJm  df   XT.  Xw.  Xb    ....   ....  •   .......' 

B.&P.R.R 

R.,F.&P.R.R 

C.&O.R.R 

Shenandoah  Valley  R.  R  — 
W.C.,Va.M.&G.S.R.R.... 
W.C.,Va.M.&Q.S.R.R.... 

R.&A.R.R 

J.  R.  <&K.  Canal 

J.R.&;K.Canal 

C.RO.R.R 

P.&R 

A.,M.<&O.R.R 

A.,  M.  &  O.  R.  R...... ...... 

R.  (&  A.  R.  R  ............... 

XV.   Ou    £jL*    JRr.  Df ....   •*....   ...... 

N.&W.R.R 

J\»   OCf  £L«  Xv*  XV »•«««•«*•   ••••»•« 

Shenandoah  Valley  R.R 

C.&O.R.  R 


C.  &O.R.R 

V^.     OC  \Jm    XC.   XV  »...    •    ......   . 

P. ,  A.  L. R.  R  ........... 

C.  oc O.  R. R  .......... .. 

Shenandoah  Valley  R.  R . 

Xb.     Olr  ^L.    Xb*  Xb  ......   .....a 

C.&O.R.R 


Feet. 

143 

119 

21 

(S4 

2,066 

1,484 

996 

946 

845 

185 

1,812 

415 

198 

198 

958 

143 

106 

4,473 

2,096 

724 

382 

522 

163 

364 

535 

316 

320 

1,810 

1,320 

44 

307 

877 

953 

3,851 

1,247 

27 

50 

234 

44 

347 

495 

546 

357 

996 

208 

463 

455 

111 

145 

922 

2,068 

399 

855 

1,528 

715 

760 

495 

1,410 

1,410 

589 

529 

1,550 


1,068 
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Station. 


Greenwood  Tannel . . . 

Griffiths 

Grove  Hill 

Gailford 

Gnmey's 

Half  Way 

Hamilton 

Hanover 

Do..  Junction 

Happy  Creek 

Hardware 

Harrisonborgh 

Haymarket 

Herndon 

Hewletts 

Holcomb  Rock 

Houston 

Howardsville 

Humpback  Mountain 

Hungary 

Hunslet 

Hunters 

Indian  Rock 

Irish  Creek 

Irwin 

Ivor 

Ivy 

Jackson 

Jackson's  River 

Jarman  Mountain  . . . 

Jarratts 

Jennings  Ordinary . . 

Jetersville 

Jordans 

Joshua  Falls 

Kemstown 

Keswick 

Keysville ^... 

Kilby 

Kimball 

King 

Korah 

Lagrange 

Lawyers  Road 

Leesbnrgh  Signal  . . . 

Leesburgh 

Lexington 

Liberty -- 

Linden 

Lindsay 

Linville 

Lithia 

Loch  Laird 

Do 

Lockhart's  Gap 

Lofton 

Long  Branch 

Longdale  1 

Long  Mountain 

Lorraine 

Louisa  Court-House  . 
Lowmoor  ........... 

Lowry's.'. 

Lucado 


Authority. 


Elevation. 


... ..  ....I 


. . . . . 


v/.  0&  V/«  ^0%  Of  ....  ....  .... 

C.  & O. R.  R. ......... .. 

Shenandoah  Valley  R.  R 

W.&O.R.R 

R.,F.&P.  R.  R 

R.  &P.  R.R. 
W.  &  O.  R.  R 
C.  &0.R.  R. 

V/«    GL*  Vi/t    j\9    jRr  •**•    •«••    •«»*    ••••• 

W.C.,Va.  M.&G.  S.R.  R.... 

Xw«    Ob'   «\*   Xlr*   Xw    ••••    ••»»••    •••*    ••• 

T      •      Xw*     Xw    m    m    •    m      ••••      *•«•      ••••      •*«•     •• 

W.  C,  Va.  M.  &,  G.  S.  R.  R.  .. 
W.&O.R 

v/.  0£f  \J»  X»*  XV  ....  ............. 

R.&A.R.R 

Shenandoah  Valley  R.  R 

R. &>  A.  R.  R...... ........... 

U.8.C.&G.  S 

R. I  F.  OL  P.  R.  R.... ...... .... 

C.&O.R.R 

W  •  OL'  v./*  jRr*  J\  ••••  *•••  •*»«••«•« 

MSf  Otf  ^L*  M%f  a  •••»  ••••  ••••••  ••  m 

Shenandoah  Valley  R.  R 

Jjl  •  Ob'     W  •   Xl»»    MJm  ••«•   ••••   •«•»•••■ 

C.  &  O.  R.  R 

Xm*  Ou  ^&*  li\*  Mjt ....  •..■  ....  ....• 

Vy.  Qv  v^>  R»   JCw ....  ....  ....  ...a  • 

U.S.C.&G.S 

Peters.  R.  R 

P.  A.  L.  R.  R ..*•...... 

P.  A.  L.  R.  R  ................. 

f . I O.  &>  O.  R. A.... .... ...... 

xb*   Oif  £^m  Mit  Xw.  ....  ......  ...... 

V  R  R 

W.  C.,Va!  m.&g.s.r*rIII! 

P.A.L.  R.R 

R.,F.  &P.R 

Shenandoah  Valley  R.  B 

C.  &0.  R.  R 

R.  <&  A.  R.  R 

C.&O.  R.R 

W.CVa.M.  &G.  8.  R.  R 
U.8.C.&G.S 

W  •  Ob*  v./*  X%*  j\  «««•  ••»«••  ••» 
jRr*  Ou   .«^>  MAf  M\  ••••   ••••   ••••»• 

N.  &W.R.R 

W.  C,  Va.  M.  &  G.  S.  R.  R 
W.C.,Va.M.&G.  S.R.R. 
V.R.  R 

Shenandoah  Valley  R.  R. . . 

xV«  Ob'  xVt  Xw«  Xw  ••*•  ••••«•  •■*« 

Shenandoah  Valley  R.  R  . . 
W.  &  O.  R.  R...... .... ... 

Shenandoah  Valley  R.  R.., 
H.  <&  P.  R.  R.... .... .... .. 

V/.  OC'  v./.  1\»  Df ......  ........ 

U.S.C.&G.S 

m\»    Qv    ^&.   X«.    JXr  ....    ......   .... 

C.&O.  R.R. 

C.4&0.R.R 

N.  &W.  R.R 

W.  C.,Va.  M.&G.8.B.B  ... 


>  •    •  •  w  • 


I    *     •  »  W   I 


Feet, 
1,072 
1,165 
966 
415 
121 
114 
454 


134 
790 
266 

1,338. 
337 
395 
278 
562 

1,348 
315 

3,645 
214 
100 
345 
780 

1,010 

159 

87 

545 

845 

1,136 

3,161 
154 
498 
446 
455 
455 
744 
436 
625 
212 
895 

1,511 
106 

1,618 
739 
683 
321 
958 
959 
916 
477 

1,242 
968 
784 
800 
896 

1,785 
82 

1,166 

1,436 
142 
452 

1,156 
791 
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[BULL.  5. 


StatioD. 


Dover 

Drewry  Bluff 

DniLDmond,  Lake 

Dry  Fork 

Dublin 

Do 

Eagle  Rock 

£a«t  Liberty 

Edinburgh  

Elba  

Elizabeth  Furnace 

Elk  Creek  Mills 

Elk  Hill 

Elk  Island 

Elkton 

Ellerslie 

EUerson 

Elliot  Knob 

Emory  and  Henry  College. 

Evington 

Fairftix 

Fairfield , 

Fair  Oaks , 

Falls  Church 

Fall  Creek 

Farmville 

Farmwell 

Ferrol , 

Fishersville 

Fish  Haul 

Ford's 

Forest 

Do 

Fork  Mountain 

Fort  Defiance 

Fort  Runyan , 

Four  Mile  Run 

Franoonia 

Frederloksburgh 

Fredericks  Hall 

Front  Royal 

Do 

Gainesville 

Gala  Water 

Gall's  Quarry , 

Gait's  Mills 

Galtville 

Garuett , 

Garysburgh 

Gish's , 

Glade  Spring 

Gladstone , 

Glen  Allen 

Glenlyn 

Gleowood 

Do 

Gordonsville 

Goshen 

Do. Bridge 

Greenbay 

Green  Springs 

Greenville 

Greenway 

Greenwood 


Authority. 


Elevation. 


R.&A.R.  R 

R.&P.R.R 

Toner 

W.  C,  Va.  M.  &  G.  S.  R.  B  . 

R.&&A.R.R 

Shenandoah  Valley  R.  R 

V.R.R 

jRr*  I  f  •  0&  £^»  m\»  £»  •»••«•  •»••  ••■ 

\y  •    OL'  \^*    Aw*    xW  •*•*«•    •«•*••   »*«! 

J.  R.  &^  K.  Canal 

XV*     Ou    A^»    Xlr*    XW  •*•»     ••••••••««• 

Shenandoah  Valley  R.  R 

J.  R.  &K.  CanalA 

U.S.C.&G.S 

N.  &,  W.  R.  R...... .... ..... 

W.  C,  Va.  M.  &  G.  S.  R.  R  . 
W.  C.  Va.  M.  &  G.  S.  R.  R  . 
Shenandoah  Valley  R.  R  — 

XV.|     X  .    xC.    OL    Vr.    A.    XV.  a....    a. a. 

U.S.C.&G.S 

W.C.,Va.M.  &G.S.R.  R.. 

J^  >    CE>     W  .     H»    JCw  «aaw»a    ••    ...... 

W.  &0.  R.  R 

C.&O.R.R 

vy •  Ov  \^»  X%«  x]w •  •»««••••*••••* 
IC«9  I  •  R«  OL  iy»  A*  A   •-••••••• 

^  •  OD  W  •  XV*  Ut  •  •••*••«*••  ••»* 

V.R.R 

U.S.C.&G.S 

V.R.R 

B.&P.R.R 

A^«   Ov    MTm  XV«  jRr    ••••    ••*•   •    ••«»»• 

B.&P.R.R 

R.,F.&P.R.R 

C.&O.R.R 

Shenandoah  Valley  R.  R  ... 
W.  C. ,  Va.  M.  &  G.  S.  R.  R. . . 
W.C.,Va.M.&G.8.R.R... 

R.  <&A.  R.  R 

J.R.&K.Canal 

J.R.&K.  Canal 

xv«  Ob*  «\.«  Xir«  Jn^ •  ••••  •••«••  ••*• 

C.RO.R.R 

P.&R 

A.,M.&O.R.R 

A.,   M.    <&     O.    R.     R....aa    ..... 

R.&  A.  R.R 

XV«  Ol'  £L«  XV*  XV  ■«•*  •«••»•  •••«• 

N.&W.R.R 

XV*    Gi/  aV*  XV*  XV*  ••••*•«•   •«••«« 

Shenandoah  Valley  R.  R  - . . 

C.&O.R.  R 

C.  &O.R.R 

v^*    Obr  v/*  aV*  JlV  •**•  •  •*••«*  ••»« 

P.,A.  L.R.  R 

xjm  Oi/  v/*  XV*  XV  ••*••««*••  ••••» 

Shenandoah  Valley  R.  R 

XV.    0£>  xL»   lit*  Xv «.••••  .....a  ••• 

C.&O.R.R 


Feet, 

143 

119 

21 

684 

2,066 

1,484 
936 
946 
845 
185 

1,812 
415 
198 
198 
958 
143 
106 

4,473 

2,096 
724 
382 
522 
163 
364 
533 
316 
320 

1,810 

1,380 

44 

307 

877 

953 

3,851 

1,247 
27 
50 
234 
44 
347 
495 
546 
357 
936 
208 
463 
455 
111 
145 
922 

2,088 
399 
855 

1,582 
715 
760 
495 

1,410 

1,410 
589 
589 

1,550 
383 

1,068 
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Station. 


ddXannel. 


U 


Janction 

reek 

e 

bargh . . . 
Let 


Rock 


▼Ule 

ok  Mountain 


ock. 
ek.. 


8  River  . . 
Iloantain 


8  Ordinary, 
le 


alls. 


m, 


8 


e 

3  Road  . . . 
zh  Signal 

jb- 

m 


ird 


t'sGap 


inch  ... 

B  1 

contain 


oort-House 


r 


Authority. 


Elevation. 


> . ...«.« 


\U*    0&  \J  t     M\»   JCw     »..•    a.  a.    a... 

C  Qc O. Rt  R.... ...... .. 

Shenandoah  Valley  R.  R 

W.&O.R.R 

R. ,  F.  &>  P.  R.  R  ........ 

R.  <&  P.  R.  R. . . . . . 

W.&O.R.R 

\j%  iSd  vI»  a«  xC •-••  ••■•  ••••  ••• 

\j  %  Ob*  v/«  XV*  M\f  ••*•  ««••  •••«  ••• 

W.C.Va.  M.&G.  8.R.  R.. 

XV*    Ob*   «\.*  S\%  X\»    •**•    ••*»»•    ••••    m 
▼    •     XV«    XV  ••«•     •««■    m  m  m  m    •••*    *««• 

W.  C.,Va.  M.  &Q.  S.  R.R. 
W.&O.R 

\j %  Qu  v/»  XV*  XV  •»■•  ■••««•  *•••• 
XV*  flC  zV*  Xv*  JV  ••••  •*■•  ••••  •«» 

Shenandoah  Valley  R.  R  ... 

R.&A.  R.  R 

U.S.C.&G.  S 

XV* I  X  *  Ob*  X^ •   XV*  XV *•••  •••*••  •««• 

C.&O.  R.R 

W  •    0£'  V^>   MJktm  JV  ....    ....    ...a«...   • 

XV«   Ob'  ^L<  X\*    Xif  ................. 

Shenandoah  Valley  R.  R 

R.  &;A.  R.  R 

Ss  *  Ou   W  •  Xv>   JV  ....  ....  a....... 

C.  &  O.  R,  R 

XV*  Ob'  A.*  Xif*  XV  ••••  ••••  «•••  •»••• 

\y*  Ou   \^*  XV*    XV  •••«  ••••  ••••  ««••• 

U.S.C.  &G.S 

Peters.  R.  R 

P.  A*  L.  R.  R  ......•••••..... 

P.A.L.R.R 

.X  •  I  v/*   Qu  \j%   XV*  XV  •*•«  »•••  ••»•  •• 

XV*     Ob*  X^m    XV*    Xv  *•••»    •«***•    «•«••• 

V.R.  R 

W.  C.Va.  M.&G.S.R.  R.... 

P.A.L.  R.R 

R.,F.  &P.R 

Shenandoah  Valley  R.  R 

C.&O.  R.  R 

R.  &  A.  R.R 

C.&O.  R.  R 

W.C.,Va.  M.  &G.  S.  R.  R... 

U.8.C.&G.S 

W.  &0.R.  R 

XV •  Ou  ^\*  XV*  XV •••*  ••*•  ••«»  •••** 
Jl^  •    Ou    W  *  XV*  XV  ••  ••••  •••••*•»•• 

W.C,  Va.  M.  &G.S.R.R... 
W.  C,  Va.  M.  &  G.  S.  R.  R.... 
V.R.  R 

Shenandoah  Valley  R.  R 

XV  •  Ob'  ^V  •  XV  •   XV  ••«•  •••««•  ••*«*•* 

Shenandoah  Valley  R.  R 

W  *    Ob'    \J  •  XV«    XL  ••«*••   *•*•  •••»•• 

Shenandoah  Valley  R.  R 

B.&P.R.  R 

\_/*  Ou  v/«  XV*  XV  •••«••  ••«••••«••• 

U.S.C.&G.S 

X(»*  Ob*  a\  *  ^V*   ^V  ••■•  ••••«•  ••••  •«>  • 

\j»  OD  v./*  Xv*  XV ••••  ••*••  ••••  •*«• 

C.&O.R.R 

N.  &W.  R.R 

W.  C.,Va.  M.&0.8.B.B... 


Feet, 
1,078 
1,165 
966 
415 
121 
114 
454 


134 
790 
266 

1,338. 
337 
395 
278 
562 

1,348 
315 

3,645 
214 
100 
345 
780 

1,010 

159 

87 

545 

845 

1,136 

3,161 
154 
498 
446 
455 
455 
744 
436 
625 
212 
895 

1,511 
106 

1,618 
739 
683 
321 
958 
959 
916 
477 

1,242 
968 
784 
800 
896 

1,785 
82 

1,166 

1,436 
142 
452 

1,156 
791 
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IBITLL.  5. 


Station. 


Loray 

Lyncnburgh , 

Do Court  House. . 

Do Signal  Station 

Lynoh'8..i 

LvndhoTst , 

Madi4>n 

Maiden  Adventure 

Manakin 

Manassas  Junction 

Manchester 

Manchester  Crossing 

Manor 

Manteo , 

Marion 

Markham 

Marksville 

Marlbrook 

Marshall  Mountain 

Martin's 

Mason's 

Mason's  Tunnel 

Do Depot 

Mattoaca 

Mattoax 

Mawrertown 

Max  Meadows 

Meadow 

Meohum's  River 

Meherrin 

Melton 

Michaux's  Ferry 

Middleton  Mills 

Do 

Middletown 

Midland 

Do  - .  Junction 

Midway  Mills 

Millboro' 

Do. .  Bridge 

Milford 

Miller 

Mitchell's 

Mossing  Ford 

Mount  Crawford 

Mount  Jackson 

Mount  Pleasant 

Mount  Sidney 

Munson's  Hill 

Narrows 

Natural  Bridge 

Neabsco 

New  Canton 

New  Market 

Do 

New  River  Depot 

New's  Ferry 

Newtown 

Noel's 

Nokes  ville 

Norfolk,  Signal  Station. ... 

North  Anna 

North  Mountain 

North  Mouutain  Summit  . . 


Authority. 


Shenandoah  Valley  R.  R  . . . . 
W.C.,Va,M.&G.S.R.R  ... 

U.S.C.&G.S 

U.  a  Signal  Office 

W.C.,Va.M.&G.S.R.R.... 

Shenandoah  Valley  R.  R 

W.C.,Va.  M.&G.  8.  R.R  ... 

Xjki9  OU  ^^»  M\im  £v  •  ••*•••   •««•••  ••• 

^\m    OCf    i*V»   Xw»    M\t  •»•■    ••••    •*»•    •■•• 

W.C.,Va.  M.  &G.  S.R.R... 
P.  A.  L.  R.  R  ............... 

R.4&P.R.  R 

Shenandoah  Valley  R.  R 

M\f    Om    aV»   ^%rm    ^%r  •••«••    ••••    ••«••• 

J^  •  OD    W  •  X%»  X«  ••••  ••«*••  •»•••• 

W.  C,  Va.  M.&G.S.R.R.. 

Shenandoah  Vidley  R.  R 

Shenandoah  Valley  R.  R  . 

U.S.C.&G.S 

N.&W.R.R 

F.,  O.  &C.R,R 

C.&O.  R.  R 

C.&O.  R.  R 

R.  &  A.  R.  R 

P.  A.  L.  R.  R  ............  ... 

V.  R.  R 

N.  &  W.  R.  R 

R.i  Y*  R.  <&  C.  R*  R  ......... 

C.  &O.R.R 

P.  A.  L.  R.  R 

C.  &0.  R.  R 

J.  R.  &  K.  Canal 

R.&A.  R.  R 

J.  R.  &  K.  Canal .* , 

V.R.  R 

W.  C.Va.  M.  &G.,  S.  R.  R. 
K.&  A.  R.  R , 

Xlr*       Ok^     xV*       XV«      XV     »    m    m    m    •    •     m    m    m    •     •••»»« 

C.  &0.R.  R 

C.  &0.  R.R 

XV*  •   X  •  Ou  X^«  XV*   XV  •••**•  ••••  ••  I 

R.  &  A.  R.  R 

W.  C.,Va.  M.  &G.S.  R.  R... 

P.  A.  L.  R.  R 

V.R.  R 

V.  R.  R 

B.&P.  R.  R 

V.R.  R 

U.  S.  C.&G.S 

R.  &  A.  R.  R 

B.  &P.  R.  R 

J.  R.  &  K.  Canal 

XV*  ^X/  ^\m  XV*    XV ••  ••••••••••••»•< 

V.R.R 

N.&W.R.R 

P.  A.  L.R.R 

V.R.R 

C.&O.R.  R 

W.  C.Va.  M.&G.  S.R.R  .. 
U.  8.  Signal  Office 

Vy  •  OD  v./*   XV*  J^  •  •  •  »•••  ••••••  •»•« 

C.&O.R.R 

C.&O.R.R 


Elevation. 


Feet 

529 

796 

652 

730 

1,340 

395 

143 

141 

317 

3d 

102 

497 

324 

3,136 

562 

1.066 

1.165 

3,374 

1,919 

485 

1,592 

1,551 

375 

223 

786 

2,028 

89 

550 

589 

519 

143 

231 

234 

660 

321 

504 

340 

1,679 

1,642 

100 

725 

3G0 

360 

1,171 

916 

11 

1,258 

383 

1,546 

796 

30 

223 

350 

971 

1,757 

340 

731 

254 

270 

30 

944 

2,064 

2,074 


(432) 


Station. 

Authority. 

El«ivation. 

FmI. 

W.C,  V».M,4G.8.E.E.... 
W.  C.,V».M.&G.8.E.B.... 
8henaI.doah  VaUey  B.  E 

1,604 

Sbenandoah  VaUey  B.  B 

pSke.';.v;;.'.v.".v.'.'.".':.".v.":.".".;.'.;.v:::; 

3,m 

4«a 

Ponoln 

R.,  F.AP.R.  B 

94 

P6t6»bi.rgh,"Dipot  of  H.  &  W.i'  R.  A  P. 

Do DepotofP.  R.  R 

1.8H 

see 

PI»lM 

W.C.,Ta.M.&G,a.E.E... 

Plewant  V»lley 

Pocahontas 

l.MB 
17 

R.&P.E.B 

Pond  Gap 

C.&O.B.B 

E.&P.R.B 

iiS 

Powhatan 

Proapect  

P.  A.L.  B.  R 

320 

275 

BapfeAane 

W.C,  Va.M.  *G.  8.  B.B... 
W.C.,V».M.&G.  8.  B.  E... 

Bein'B  laland,  River  Lock 

Beitmrille 

W.  C.,Va.  M.  AG.  8.  E.B.. 

444 

R.  AD.R.  R 

N.  A.W.E.B 

831 

Do    R.,y.E.&,C.B.R.... 

N.&W.R.B..... 

W.  C.,Va.  M.  AG.  8.  B.  B.. 

Shenandoah  VaUey  B.  E 

Shenandoah  VaUey  B.  B 

R.  &A.  R.R 

Shenandoah  Valley  B.  E 

'•S 

«ipp».m™...... .............. .......... 

E.AA.R.E 

B.&,A.R.R 

B.,Y.B,*C.R.E 

Bound  mU 

W.&O.B.H 

6M 
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[1IULL.& 


Station. 


Bnral  Retreat 

Botherglen 

SabbotHill 

St.  Asaph  Junction 

Salem 

Salisbury 

Saltpeter  Cave 

Saltville 

Scottsburg 

Soott«vllle 

Seven  Mile  Ford 

Shadwell 

Shenandoah  Iron  Works.. 

Do B.  (Snicker's) 

Sherando 

Smith  Lock w 

Smith  Mountain 

SnickersYille 

South  Anna  Depot 

South  Branch  Mountain  . . 

South  River 

Spear  Mountain 

Spout  Spring 

Springfield 

Staples  Mills 

Stapleton 

Staunton 

Do 

Staytide   

Steel  

Stephenson's 

Stony  Creek 

Strasburg 

Do  ..Junction 

Stuart  Draft 

Suffolk 

Sugarloaf  Mountain 

Sweet  Hall 

Swoope 

Sycamore 

Do 

Taylorsville 

Telegraph  Road 

Temples 

Thaxtons 

Thompson 

Thoroughfare 

Timberville 

Tinker  Creek 

Tobacco  Row  Mountain  .. 

Tolersville 

Tomahawk 

Tonis  Brook 

Trevilian 

Trice 

Troutdale 

Tuckahoe 

Tunstalls 

Una 

Uuionville 

Variety  Springs 

Verdiersville 

Verdon 

Verona 


Authority. 


Elevation. 


I  •  •  •  •  •  I 


A.,M.  d^O.  R.  R 

Dim  f  M.  t  Ob'  Jr  •  M\>t  £b  ........  ••••< 

J.R.  &K. Canal 

B.  &P.  R.  R......: 

W.  C.  Va.  M.  <&G.  S.  R.  R.. 

Xw*    Qb'  AA*    XVft   ^^ •  •••••  ••••  •••«»•« 

N.&W.R.R 

JT  •      ^V«      XJ»      AV«      XV  ••     ••••    «•••    mm    *«     •< 

R.&  A.  R.  R 

N.  &  W.  R.  R 

W.  C,  Va.  M.  &  G.  S.  R.  R.. 

Shenandoah  Valley  R.  B 

W.  &O.R.R 

Shenandoah  Valley  R.  R 

R.  ArA.  R.  R... ....... ...... 

U.S.  C.  &G.  S 

W.  &0.R.  R 

C  oc  O.  R.  B  ...... ...... .... 

**  *  CE>  v/.  Xk.  Dt ....  ...........I 

R.d^AR.R 

U.S.C.&G.S 

N.&W.R.R 

W.  C,  Va. M.  &  G.  S.  R.  R  .... 

J.R.&K.Canal 

R.  &>  A.  R.  R 
C.&O.R.R. 

V  •  R.  R ..... . 

N.&W.R.R 

C.  &  O.  R.  R  . 

W.C.,Va.M."&G.S.R.R  .... 
W.C.Va.  M.  &G.S.R.R.... 

Shenandoah  Valley  R.  R 

N.&W.R.R 

U.S.C.&G.S 

R. ,  Y.  R.  &,  C.  R.  R  ........... 

C.&O.R.R 

W.C.,Va.M.&G.S.R.  R.... 
C  &  O. R.  R. ...... ...... .... 

XK» I  X.  .  di  XT.  X«.  X« ......  ....  .... 

JD.  Ol*  MT  %  Xw.  Bt ......  ......  ....  . 

R.  &  P.  R.  R 

Shenandoah  Valley  R.  R 

W.  C,  Va.  M.  &  G.  8.  R.  R.... 

Shenandoah  Valley  R.  R 

U.S.C.&G.S 

C.  &0.  R.R..... 

P.  A.L.R.R 

T  •  XV*  XV  ••••*•    •••*•••••••••••• 

V^  •  Gu  v/*  XV*  XV  •••••••>  ••••  •••*• 

V/»  Ou  v/«  X\f  Xv ••••••  ••••••  •••■  • 

Shenandoah  Valley  R.  R 

J.  R.  &K.  Canal 

R.J  I.  R.  &  C.  R.  R.... 

C  &  O.  R.  R...... .... 

F,f  O.  &  C.  R.R««*»«* . 

C.&O.R.R 

F.)  O.  &  C.  R. R...... . 

C.&O.R.R 

V  .  x(.  Jl(  ......  ......  ....  ...... I 


Fat, 

2,515 
203 
143 
45 
633 
S94 
892 

1,724 
342 
275 

1,968 
303 
940 
360 

1,380 
516 

2,043 

680 

70 

2,148 
850 

1,616 
846 
240 
455 
447 

1,387 

1,379 

1,640 

1,209 

499 

74 

637 

694 

1,388 
58 

2,292 
40 

1,650 
733 
160 
119 
82 
88 
962 
790 
399 

1,016 
961 

2,938 
463 
257 
745 
523 

1,816 

1,400 

143 

60 

1,420 
500 

l,90o 
514 
220 

1,272 
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Station. 


Plnviu's  Point 

Pomeros  Prairie 

Kanler,  Mount  (Tachoma) 

Ritzville 

Ratcheen  Lake 

Saint  Helena,  Mount 

Sheets  Paas 

Simquet 

Sister  Lake 

Skalahum,  Mount 

Skomegan,  Mount 

Snake  River 

Snooualmie  Paas 

Spokane  Falls , 

Spokane  House 

Sprague 

Stampede  Pass,  summit  9, 100  foot  tunnel . . 

Do summit  of  Cascade  Range . 

St«ilacoom 

Do Fort 

Stenger's  Pass 

Stenger's  Peak 

Stevens 

Do. Mount 

Striped  Peak 

Stuck  Junction 

Saogualunl  Pass 

Tacoma  Pass 

Taylor,  Fort .' 

Tcnopahk,  Mount 

Tenino 

Texas  Ferry. 

Townscnd,Fort , 

Trent , 

Upper  Cafion 

Vancouver,  Fort 

Wait'sLake 

Walla  Walla 

Do 

Walla  Walla,  Fort 

Walla  Walla  Mission 

Wallula 

Wallula  Junction 

Willailootzas  Lake 

Winlock 

Yakima  City 

Yakima  Pass 

Do 

Yelm  Prairie 


Authority. 


N.P.R.R 

N.P.R.R 

U.S.C.&G.S 

N.P.R.R 

N.  Trans.  Survey 

Poteimann , 

N.  Trans.  Survey 

Pacific  R.  R.  Reports. 
N.  Trans.  Survey  — 

Petermann 

Petermann , 

N.P.R.R 

Pacific  R.  R.  Reports 

N.  Trans.  Survey 

N.P.R.R 

l*acific  R.  R.  Reports. 

N.P.R.R 

N.P.R.R 

N.P.R.R 


Med.  Dept.  U.  S.  A  . 
N.  Trans.  Survey.. 
N.  Trans  Survey  .. 

N.P.R.R 

MoUan 

Mullan 

N.P.R.R 

N.  Trans.  Surveyv. 
N.  Trans.  Survey  .. 

Toner 

Petermauu 

N.P.R.R 

Oreg.R.R 

Toner 

N.P.R.R 

N.P.R.R 

Med.  Dept.  U.  S.  A  . 
N.  Trans.  Survey  . . 

Greg.  R.  R 

Wheeler 


Oreg.R.R 

N.P.R.R 

Toner 

N.P.R.R 

N.P.R.R 

Pacific  R.  R.  Reports. 

N.  Trans.  Sun-ey 

N.P.R.R 


Elevation. 


FeeU 
950 

h^m 

14,444 
1,8^ 
2,214 
9,750 
3,606 
3,327 
2, 449 
7.400 
8,400 

3^ 
3,468 
.  3,110 
1,910 
1,200 
1,908 
2,885 
3,980 
1,300 

300 
3,105 
6,299 
2,282 
6,900 
6,000 

110 
3,110 
3,430 

135 
7,200 

315 

519 

135 

1,989 

1,750 

50 

1,816 

908 
1,034 
1,396 
2,100 

306 

326 
2,940 

32:) 

990 
3,468 
3,625 

387 
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Station. 


Aiks,  Mount 

Ainswortb 

Baker,Mount 

Do 

Bellingham,  Fort 

Cady's  Pass 

Calispell  Peak 

Calispelor  Lake 

Cantonment  Stevens 

Catlton,  Mount 

Castle  Rock 

Centreville 

Chehalis 

Chewelah  Peak 

Colfax 

Colville  

Do. Fort 

Do. .do    

Do. Mount 

Constance,  Mount . . . 

Cowlitz  Pass 

Dayton 

Ellensburg 

ElorkaPeak 

Eltopia 

George,  Fort 

Grange  City 


Great  Plain  of  the  Columbia. 

Harriston 

Hood,  Mount 

Horseshoe  Bend 

Ike's  Mountain 

In-cbats-chan 

Jefferson,  Mount 

Juniper 

Kachiss,  Lake 

Kalama 

Do 

Kechelus,  Lake 

Kuthas,  Lake 

liake  View , 

Lind 

Marshall , 

Meadow  Pass 

Metre  Bock 

Moscow 

Natchess  Pass 

Do 

New  Tacoma 

Okinokane,  Fort 

Do Lake 

Olympia,  Signal  Station 

Olympus,  Mount 

Palouse  Junction 

PuyaUun 

Picket,  Camp 

Plait-il,  Lake  ...v 


Authority. 


N.  Trans.  Survey . . . 

N.P.R.R 

U.  S.C.  &G.S 

Petermann 

Med.  Dept.  U.S.A. 
N.  P.  R.  R.  Surveys 
N.  Trans.  Survey .  -  - 
N.  Trans.  Survey  .. 
P.R.  R.  Reporte... 
N.  Trans.  Survey  .. 

N.P.R.R 

N.P.R.R 

N.P.R.R 

N.  Trans.  Survey  .  - 

Oreg.  R.  R 

N.  Trans.  Survey . . . 
P.  R.R.  Reports... 
Smithsonian  Inst.. 
N.  Trans.  Survey  .. 

Petermann 

N.  P.  R.  R.  Surveys 

Oreg.  R.  R 

N.P.R.R 

N.  Trans.  Survey. . . 
N.P.R.R 


Oreg.  R.  R 


N.P.R.R 

Williamson 

N.P.R.R 

Pacific  R.  R.  Reports 


Humboldt 

N.P.R.R 

Pacific  R.  R.  Reports. 

N.P.R.R 

Toner , 


N.P.R.R 

N.P.R.R 

N.P.R.R 

N.  Trans.  Survey 
N.  Trans.  Survey 

Greg.  R.  R 

N.  Trans.  Servey . 
N.  lYans.  Survey 
N.P.R.R 


Pacific  R.  R.  Reports 
U.S. Signal  Office.... 

Wilkes 

N.P.R.R 

N.P.R.R 

Toner 


Elevation. 


! 
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7,623 

351 

10,827 

11,100 

88 

6,147 

6,905 

2,110 

3,412 

6,060 

63 

207 

204 

6,748 

1,941 

1,917 

1,215 

1,963 

5,667 

7,777 

4,210 

1,360 

1.510 

rj831 

600 

loo 

502 

1,000 

3,000 

1,960 

11,225 

494 

5,100 

2,750 

15,500 

318 

2,158 

33 

45 

*i  *"^ 
1,953 

324 
1.363 
2,134 
3,248 
2,034 
2,536 
4,900 
4,900 
31 

779 

1,163 

36 

8,138 

858 
67 

150 
1,811 
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station. 


Holliday  Cove 

Hantington 

HarricaDe 

iDgleside 

Janction  Switch 

KaDawlia  Falis 

KeameysTille 

Lewiston 

Loap  Creek 

Lowell's 

Lowmoor  Janction 

Lytleton 

McKendree 

Maiden 

Manninffton 

llartinsburgh 

KaMnsMilLi 

Meadow  Creek , 

Milton 

MohlerMUla 

Moorefield . 

Morgantown,  Signal  Station. 

MonndBTiUe 

Monnt  Carbon 

NewbuTgh 

New  Rionmond 

New  Biyer  Falls 

Do — Bridge 

North  Branch 

North  Monntain , 

Nnttallborgh 

Ona 


Paint  Creek 

Parkersborgh,  L.  W.Ohio  B 

Do H.W.  OhioR 

Do Bridge 

Do B.  M.  on  S.  front  of  water 

table  of  P.  O.  &  C  H 

Pawpaw 

Piedmont 

Point  Mills 

Prince 

Qoinnimont 

Bipon 

Biver  View 

Bonceverte 

Boney's  Point 

BowlesborjK,  B.  M.  on  base  of  center  pillar 
W.  end  B.  &  O.  B.  B.  bridge  over  Cheat 

Biver 

Saint  Albans 

Saltou 

Scary 

Scott 

Bewail 

Shaw 

Shenandoah  Jonction 

Shepherdstown 

Siding 

Spring  Hill 

Steelee 

Stone  Cliff 

dammit  Point 

Talcott 


Anthority. 


P.,  C.  &  St.  L.  B.  B 
C.  oc  O.  B*  B. ••..«. 

C.  &0.B.  B 

N.  &W.B.E 

C.  &0.  B.  B 

C.  dr  O.  B.  B 

B.  &  O.  B*  B......  . 

C.  &0.  B.  B , 

C*  &  0>  B.  B..«»«»  •' 

C.  &0.  B.  B 

C«  d^O.  B.  B 

B.  &,  O.  B.  B....  •.«. 

C.  &0.  B.  E 

C.  &0.  E.  E 

B.  &0.  B.  B 

B.  &>  O.  B.  B...y.>  .• 

C.  &0.  E.  B 

C  oc  O*  R.  B.....«  «• 
C  oc  O.  B.  B...«*«  •• 
C.  &>  O*  B.  B.. ...... 

W.  &  O.  E.  E 

U.  S.  Signal  Office... 

B.  &0.B.  B 

C.  &0.  B.B. 

B.  &0.  B.  B 

C  ot  O.  B.  B . .  > 

C.  &0.  B.  B 

C.  oc  O.  B«  B .  •  •  •  • . 

B.  &0.  B.  B 

B.&O.B.E 

C*  &f  O. B* B. ...••• 

C.&O.B.B 

C.&  O.B,B 

M«  OL  C»  xv»  R-  •••••• 

M.  &  C.JL  B«  • .  •  •  •  • 

M«  OL  C«  B*  £••••••• 


«  •  •  •  •  • « I 


I  •  •••••< 


<  •  •  •••••< 


•  m  m  m  » 


>  m   •  •  •  < 


•   •  •  •  • 


U.S.C.&G.S 

C  &  O.  B.  B....... 

C. <&  O.E. E....... 

C.&O.R.B 

v> .  OC>  %Jm  Jl(.  xV ••••    ••.■•••• 

C«.  &•  O.  R. R  .. ..  .•••••.. 

W.  Va..C.  &P.  R.R  ... 
Shenandoah  Valley  R.  B 
Shenandoah  Valley  B.  B. 
C  oL  O.  R. R......  ...... 

C.&O.R.R 

\J»  C&    V^*  JCb*   Jtv  ....   a....... 

O*  &  \J»  R.  R. .... ......  ■ 

Valley  R.  R. 

C.  &O.R.R 


Elevation. 


U.S.C.&G.S. 
C.Sl  O.R.R... 
B.  &,  O.  R.  R . . . . . 

D»  Oif  \J»  m\»  Xw ....  ■..•..  *• 

C. &  O. R> R...... ...... 

C.&O.R.R 

Shenandoah  Valley  R.  B 

C.&O.B.B.. 

C.d^OE.B 

Dm    df    \J»   Oft   Xw  ......      .....  ..••.. 


Feet. 
721 
566 
6,837 
1,937 
560 
669 

616 

647 

1,512 

1,155 

930 

1,141 

606 

967 

435 

1,627 

1,265 

586 

1,540 

806 

963 

640 

639 

1,215 

1,289 

1,290 

827 

605 

547 

946 


682 
574 
624 
664 

616 
1,237 

925 

896 

1,192 

11,965 

519 
1,072 
1,663 

829 


1,402 
592 
608 
591 
683 

1,003 

1.290 
515 
405 

1,150 
597 

1,210 

1.076 
623 

1,512 
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Station. 


Alden 

Alderson 

Barbonrsville 

Barksdale 

Bayard  (Blaokwater  head) 

Blacksbarg 

Blackwater,  Beaver  Fork 

Blaine 

Bluetield 

Bine  Sulphnr  Springs 

Broad  Tree  Tnnnel 

Brownstown 

Buffalo 

Caldwell 

Cameron 

Do 

Cannelton 

Caperton 

Carbon 

Ceredo 

Charleston 

Charlestown 

Cherry  Run , 

Coalbnrgh 

Cotton  HiU 

Cranberry  Summit 

Crescent 

De  Chantel,  Mount 

Dimmock 

Dol  Gully  Tnnnel 

Dow , 

Edgington 

Elk-Garden  Mine 

Elm  Grove 

Elms 

Fairfax  Stone 

Fairmont 

Falls  Mills 

Fayette 

Fern  Spring 

Fort  Spring 

Frederick 

Fridelphia 

Gauley 

Glovers  Gap 

Grafton,  B.  M.  on  top  N.  side  of  central 
pier  B.  <&  O.  R.  R.  bridge  over  Taggarts 
Valley  Or 

Grafton 

Graham 

Greenbrier  Stock  Yards 

Gnvandotte 

Halltown .• 

Hampton 

Harper's  Ferry 

Do (bridge) 

Hawks  Nest 

Hinton 


Authority. 


Elevation. 


V/tt  0£/    \^»  M\m  m\    ••**•■   ••«••  ••••« 

v/*  Gl/  \^9  Xv»  Xif  ••••  *•••  «**•••  •« 

V^«    Ob'     V/«    S\tm    ^V    •*•••«     «•••••     •*•• 

\^m    Ou    v/«   JR»«   J\    •••«*•    ••••••    •••* 

W.Va.,C.&P.R.R 

W.Va.,C.&P.R.R 

W.  Va.,C.&P.R.R 

N.&W.R.R 

V^  •    OCr      V^«    Xlr*    Xv    ••«•••     ••••••     •••• 

MJ9  Ol*  V-^a  XV*  XV  •••*••  ••*•*•  •*»• 
v/ •  OCr  v/«  XV*  XV  •••»••  «•*•*•  •««• 

C.&O.R.R 

\j9  0(f  v/«  XV«  <0»  «•*•*•  •••••«•••• 

B.d^O.R.R 

Valley  R.R 

Vy«  Ob'  v/«  XV«  J\  ••*•»•  ••••»^  •••• 

V^  •   OCr    \^m   J\/»   XV    ••••    ••••••    •••••• 

^J«    Ob'     \Jm   XV*    XV    •••*••    •«•»•••••• 

V^»   Ou    V^a   XVa   JR)   «•••    ••••••    •••«•» 

V/*  Ob'   ^^a  XV*  XV  ••••••  ••••••  •••* 

Shenandoah  Valley  R.  R 

^3a     Ob'    V^*     XVa   XV     •*••    ••••    ••••    ••• 

C.  &0.  R.  R 

V^  •      Ob'     V/*      M^m      M^    m  m^   •••    •••*»••    *•• 

B.&O.  R.  R 

C.&O.  R.  R 

B.  &,  0>  R.  R  ......  ..•••• ... 

C.  &0.  R.R 

B.&O.  R.R 

C.  &0.  R.R f 

F«)C.  oc  St.  Li.  R.  R..*..« ... 
W.  Va..C.  &P.  R.  R 

JD*  Ou    v/a    M\9    X%«  ••    ••«•   •*••   •»•** 
V/  •     Ob'  Va/*   JRr*  JRi  ••••••   *•   •■•   ••   ••   •• 

W.  Va.,  C.  &P.  R.  R 

B.  &0.  R.  R 

N.  oc  Vv,  R.  R 

C.  &0.  R.  R 

C.  &0.  R.  R 

C.  &0.  R.  R 

C  &f  O*  Xv*  !{••-•••••••••••• 

JD*     Ob'    v/*   J\/m     XV*  ••••••«*••    ••••• 

C.  &0.  R.  R 

B.  &0.  R.  R 


U.  S.  C.  &G.  S.. 

B.  <fe  O.  R.  R 

N.  &W.  R.R 

C.  <feO.  R.  R 

C.  <feO.  R.  R 

Valley  R.  R 

C.  &0.  R.  R.... 

B.  &0.  R.  R 

Valley  R.  R 

C.  &0.  R.  R 

C.  &0.  R.  R 


Feet. 

605 
1.548 

57H 
1,338 
3,150 

•3,oeo 

1,689 

2,55^ 

598 

1,104 

608 

1,109 

1,766 

1,049 

547 

638 

964 

667 

545 

603 

517 

396 

685 

793 

8,551 

638 

672 

1,045 

545 

1,432 

704 

2,:)00 

681 
860 

3,100 
888 

2,325 
900 
914 

1,626 
640 
735 
707 

1,150 


997 
985 
2,387 
1,530 
560 
339 
540 
272 
277 
827 
137 
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station. 


Holliday  Cove 

Huntington 

Hurricane 

Ingleside 

Junction  Switch 

Kanawha  Falls 

"  Keameysville 

Lewiston 

Loup  Creek 

Lowell's 

Lowmoor  Junction 

Ly  tleton 

McKendree 

Maiden 

Hannington 

Hartinsburffh , 

Masons  MilLi 

Meadow  Creek 

MUton 

Hohler  Mills 

If oorefield 

Iforgantown,  Signal  Station. 

Af  oandsriUe 

Mount  Carbon 

^ewburgh 

^ew  Richmond 

Kew  Riyer  Falls 

Do  —  Bridge 

^orth  Branch 

Korth  Moontain , 

^nttaUborgh 


•Paint  Creek 

X^arkersbnrgh,  L.  W.  Ohio  R 

Do H.W.  OhioR 

Do Bridge 

Do B.  M.  on  S.  front  of  water 

table  of  P.  O.  &  C  H 


iedmont . . 
^oint  Mills. 


nee. 


^^ainnimont 

IKipon 

^Siver  View 

^RoDceverte 

Soney's  Point 

^SowlesbuTffi  B.  M.  on  base  of  center  pillar 
W.  end  B.  &  O.  R.  R.  bridge  over  Cheat 

River 

Saint  Albans 

CkUton 

fioary 

Soott 

Sewall 

Shaw 

Shenandoah  Junction 

Shepherdstown 

Siding 

Spring  HiU 

Steeles 

Stone  Cliff 

Summit  Point 

Talcott 


Authority. 


P.y  C.  &  St.  Tj,  R.  R.' 
C.  <&  O.  R*  R...... ... 

C.  &0.R.  R 

sn  •  oz>  w  ■  ^^>  j\  •••«■■■■  • 

C.  &0.  R.  R 

C.  dr  O.  R.  R 

B.  &  O.  R«  R......  ... 

C.  &0.  R.  R 

C*  OL  O.  R.  R...... ... 

C.  &0.  R.  R 

\jt  Git  \J»  xC.  Xv  ••  •.•.••  1 

B.  <&  O.  R.  R....  ..... 

C.  &0.  R.  R 

C.  &0.  R.  R 

B.  &0.  R.  R 

B,  &  O.  R.  R...^..  .•• 

C.  &0.  R.  R 

C.  OL  O.  R.  R......  ... 

C.  OL  O.  R.  R...... ... 

C  OL  O.  R.  R..  •••«..  . 

W.  &  O.  R.  R 

U.  S.  Signal  Office 

B.  &0.  R.  R 

v/.  Oi^  \J»  S\»  JK.  .*••  ..... 

B.  &0.  R.  R 

C.  OL  O.  R*  R..>.  ..•••• 

C.  &0.  R.  R 

C*  &0  O*  R*  R...»  ....• 

B.  &0.  R.  R 

B.&O.R.R 

O.  &  O*  R.  B........  •• 

C.&O.R.R 

C.&  O.R.R 

M.  &  C  R.  K.  ...>.. ... 

M.4&C.R.R 

BA,» ol  \j» R.  a.. ....••••.••• 


Elevation. 


•  •  •  •  • 


•  ••••*•••    m  * 


U.S.C.&G.S 
C.&  O.R.R.. 
o,  oL  O.  R*  R.  ......••>•• . 

D»  vl/   \J»  X\»  Xw ....  ■•*■••  .•< 

C.  oL  O.  R.  R...... ......  I 

\j»  0(f  V^.  X%«  Xw  ......  «...v.  < 

Shenandoah  VaUey  R.R. 
C.  &,  O. R. R  ......  ...... . 

C.&OR.R 

B.  &  O.  R.  R......  ......i 


U.S.C.&G.S 

\Jm  Ot     VX«  t\*  MX  ••••••  ••   •«••   . 

\j%    Cj&      \^%   M\m    XXt  ••«•••    ••••    mm* 

C.&O.R.R 

C*  &  0«  B*  £••-••.••••••• 

W.  Va.,C.  &P.  R.R  .... 

Shenandoah  Valley  R.  R. 
Shenandoah  Valley  R.  R. 
C OL  O. R. R......  ....... 

Vy.  Of  v/*  Xw.  Xv ..........  ..< 

Kjt  CE>  \J»  Bit  Jtv ....  ........  ■ 

C  OL  O.  R.  R. .... ......  .• 

Valley  R.  R. 

C  CL  O. R. R. ........... 


721 

566 

6.837 

1,937 

560 

669 

616 

647 

1,512 

1,155 

930 

1,141 

606 

967 

435 

1,687 

1,265 

586 

1,540 

806 

963 

640 

639 

1,215 

1,289 

1,290 

827 

605 

547 

946 


622 
574 
624 
664 

616 
1,237 

925 

896 

1,192 

11,965 

519 
1,072 
1,663 

829 


1,402 
592 
608 
591 
683 

1,003 

1,290 
515 
405 

1,150 
597 

1,210 

1,076 
623 

1,512 


(439) 


i 
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IBIILL.S. 


Station. 


Eden 

Eland  Junction 

Elkhart  Lake 

Elk  Mound 

Elroy 

Erin,  Geodetic  Station 

Evansville,  B.  M.  on  foundation  stone  of 

water  tank 

Fairchild 

Fall  Creek  Station 

Fifield 

Fonddu  Lac   

Footville,  B.  M.  on  foundation  stone  of 

water  tank 

Forest  Junction 

Fort  Howard 

Fountain  City,  low  water 

Fredonia 

Ooodbope 

Grafton 

Grand  Rapids 

Granville 

Green  Bay 

Do surface  of  Fox  Biyer 

Greenville 

Grimins 

Hammond 

Hancock ^.. 

Hanover,  cross.  C.  &  N.  W.  B.  B.  &,  Monroe 

Biiof  M.  &St,  P.  B.B 

Hartland , 

Hayton 

Herr  Cassel 

Hersey 

Horicon,  Geodetic  Station 

Horicon  Lake 

Hortonville 

Do....  Junction 

Hudson 

Humbird 

Hunting 

Jackson 

Junction  City 

Kaukauna    

Kelleys 

Kewaskum 

Kiel 


Authority. 


Knapp 

Knowlton 

La  Crosse,  L.  W 

Do.  ..C.  M.  &  St.  P.  B.  b.  depot. 

Do..  .Signal  Station 

Lake  Shore  Junction 

Lavalle , 

Lebanon,  Geodetic  Station 

Lindivcrn 

Lisbon,  Geodetic  Station 

Little  Chute 

Lodi 


N.  W.  U.B.B 

M.,  L.  S.  &  W.  B.  B. 

Mil.  <&N.  B.B 

C.  &N.  W.  B.  B..-, 
C.  &N.  W.  B.  B..-. 
U.  S.  Lake  Survey... 


C.4&N.B.B 

C.dk^N.B.  B 

C.  &N.  W.  B.  B... 

Wis.  Cent.  B.  R 

N.W.  U.  B.B 


C.  &N.W.  B  R 

M.,  L.  S.  &W.  B.B... 

Mil.  &N.  B.  R 

U.  S.  Engr.  Corps 

Mil.  &n:b.b , 

Mil.  &  N.  B*  B...*.. .. 

Mil.  &N.  BB 

G.  B.  &Minn.  B.B... 

N.W.U.B.B 

Mil.&N.B.B 

Mil.  &N.  B.B 

M.yL.  S.  d^W.B.B... 
M.,  L.  S.  &W.B.B... 

C.&N.  W.  B.B 

Wis.  Cent.  R.  R 


>.•  •..••*. 


Lowries 

Madison,  cross.  C.  &.  N.  W.  &.  P.  du  C.  B.  R. 

Do. . Signal  Station ••. 

Manitowoc - 

XJV  •  .  •  •  A .     Olr    Xl  .    MJ»    X\m    J*    .   ....   •....«   .... 


C.  &N.W.BR 

MiL&N.  B.B 

MU.  &N.  B.B 

N.W.U.B.B 

C.  &N.  W.  B,B 

IT.  S.  Lake  Survey .... 

Toner 

M.,  L.  S.  &W.  B.B. 
M.,  L.  S.  &W.  B.B. 

C.  &N.  W.  B.B  

C.  AN.  W.B.B.. 

M.,  L.  S.  ck>  Yim  B«  B  .... .... 

i^ .    W  .    U .  MMm  JK    ......   ...a   ■•••.< 

Wis.  Cent.  B.B 

M.,  L.  S.  &  W.  B.B 

M. ,  L.  S.  W^.  B*  B.. .... .... . 

m .  TT .  cj .  x».  M\  .... «... .... ...( 

Mil.  &  N. R. B....  ••.•«. .... 

C.  &N.  W.  R.  R 

Wis.Val.R.R 

U.  S.  Engr.  Corps , 

City  Engineer 

U.  S.  Signal  Office 

M.,  L.  S.  Sl  W. R. R  ........ 

C.  &N.W.R.R 

U.  S.  Lake  Survey 

N.W.U.R.R 

U.  S.  Lake  Survey , 

M.,  L.  S.  &W.  R.  B. 

C.  &N.W.  R.R 

C.  &N.  W.  R.R. 

C.  &  N.  W.  R.  R......  ...••. 

U.  S.  S^al  Office 

M.y  L.  S.  &  W^.  B*  B>  •••««•  • 
Mil.&N.B.B 


Elevation. 


r»*#    •••*«! 


)••• ««••«• * 


(442) 


Feet. 

1,019 

1.244 
944 
996 
9S5 

1,358 

t»3 
1,066 

929 
1,458 

769 

616 
830 

6S7 

786 

694 

752 

1,024 

738 

568 

582 

812 

845 

1,100 

1,102 

780 
839 


1,049 

1,168 

1,118 
868 
808 
789 
700 

1,018 
940 
897 

1,145 
655 

1,248 
969 
915 
919 

1,131 
626 

^08 
642 
897 

1,019 
638 

1,054 
707 
848 
969 
848 
949 
603 


WISCONSIN. 


Station. 


Abbotsford 

Ableman's 

Amherst 

Do..Janction 

Do..croB8ing  W.  C.  B.  B 

An^lica 

Aniwa 

Appleton 

Do..FoxHiver 

Do..Janotioii 

Aflhland 

Aabomdale 

Aoensta 

Bamwin 

Baraboo 

Barton 

Bear  Creek 

Beaver 

Belgium 

Beloit,  crossing  C.  &  N.  W.  &  W.  N.  R.  R. . 

Do,  B.  M.  on  fonndation  stone  of  water 
tank 

Do,  leyel  of  water  in  Rock  River 

Bimamwood 

Black  River  Station 

Blooms 

Beyer's  Bluff,  Geodetic  Station 

Branch 

Bmce,  Geodetic  Station 

Buckbee 

Bueua  Vista 

Butte  De  Morts  Lake,  surface 

Caledonia,  Geodetic  Station 

Camp  Douglas  Junction,  crossing  C.  <&  N. 

W.  &M.  &  St.  P.  R.R 

Cao 

Cedarburgh 

Cedar  Grove 

Centralia 

Centreville 

Chilton 

Clayton 

Clintonville 

Colby 

Coloma 

Dane 

Davidson's  Farm 

Day's  Mill 

Deckers 

Delafield,  Geodetic  Station 

DePere 

Doxterville 

Dillman's 

Dorchester 

Dover,  Geodetic  Station 

Dteebach,  low  water 

Dondas 

Eau  Claire 


Authority. 


Elevation, 


Wis.  Cent.  R.  R  . 
C.&N.W.R.R. 
Wis.  Cent.  R.  R  . 


G.B.&;Minn.R.R.. 

Mil.&N.R.R 

M.,L.S.<&  W.R.R  .. 
M.,L.S.&W.R.R.. 


M., Li,  S.  & W. R. R  ...... 

Wis.  Cent.  R.  R 

Wis.  Cent. R.R 

C.&N.W.R.R 

C.  &N.W.R.R 

C.&N.W.R.R..., 

N.W.U.R.R 

M.,L.S.&W.R.R 

Wis.  Val.R.R 

M.,L.S.&W.R.R 

C.&N.W.R.R 


C.&N.W.R.R.... 
C.&N.W.R.R.... 
M.,L.S.  &W.R.R. 
C.&N.W.R.R.... 
C.  &N.W.R.R... 
U.  S.  Lake  Survey  . 
M.,L.S.&W.R.R. 
U.  S.  Lake  Survey. . 
M.,L.8.&  W.R.R. 

Wis.  Cent. R.R 

Mil.«fcN.R.R 

U.  S.  Lake  Survey . . 


M.,L.S.&W.R.R 

Mil.&N.R 

M.,L.  S.&  W.R.R 

Wis.  Val.  R.R 

M.,L.S.  <fc  W.R.R 

Mil.<feN.R.R 

M.,  L.  S.  &  W.  R.  R 

M.,  L.  S.  &■  W.  R.  R...... .... 

Wis.  Cent.  R.  R 

Wis.  Cent.  R.  R 

C.  &N.  W.  R.  R 

Mil.iSr  N.  R.  R 

Mil.  d&  N.  R.  R 

M.,  L.  S.  &>  W.  R. R...... .... 

U.  S.  Lake  Survey 

Mil.  &N.  R.  R 

G.  B.  &  Minn.  R.  R 

M.,  L.  S.  <&  W.  R.  R. ........ 

Wis.  Cent.  R.R 

U.  S.  Lake  Snrvey 

U.  S.  Engr.  Corps 

M.,  L.  S.  &  W.  R.  R 

\j .  qC>  vi .   W  •  Jv.  U ......  >  .■••■• 


FmL 

1,425 

878 

1,069 

1,171 

1,130 

887 

1,418 

716 

718 

801- 

678 

1,217 

965 

1,132 

861 

910 

817 

'    963 

755 

740 

741 

729 

1.293 

^802 

881 

712 

729 

767 

831 

1,074 

735 

791 

929 
844 
773 
697 

1,015 
637 
851 

1,347 
824 

1,315 

1,042 

1,058 
747 
720 
756 

1,242 
591 

1,001 
668 

1,466 
861 
623 
832 
838 


(441) 
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[BULL.  &. 


Station. 


Scandinavia 

Schwartzborgb,  Junct.  M.  &  St.  P.  B.  R 

Scranton 

Shawano .^ 

Sbawano  Lake 

Sheboygan 

Sheridiftn 

Sherwood 

Silver  Sprinffs 

Somers,  Geoaetic  Station 

Sparta 

Spencer 

Split  Rock 

Springvale,  Geodetic  Station 

Stetaonville 

Steven's  Point 

Sugar  Bnsh 

Tigerton 

Tomah 

Trempealeau,  low  water 

Tunnel 

Two  Rivers 

Ulao 

Unity 

Upper  Saint  Croix  Lake , 

Valley  Junction , 

Waldo 

Wampum,  Geodetic  Station 

Warren's 

Waterford,  Geodetic  Station 

Waubechem,  Summit 

Waunakee 

Waupaca 

Wausan 

Do 

Wceden's 

West  Bond 

Wostborough 

West  Eau  Claire 

Weslfield 

West  Greenville 

Weston 

Wey  auwega 

Wbitcomb 

WbitefisbBay 

Wbittenljerg - 

Whittlesey 

Wilson 

Wilton  

Winnebaeo,  Lake 

Winona  Junction,  M.  &,  St.  P.  R.  R.  cross. 

Wisconsin  Central  Junction 

Wisconsin  Valley  Junction 

Woodland,  Geodetic  Station 

Worcester 

Wright's 


Authority. 


G.,B.  d^Minn.  R.R 

Mil.&N.  R.R 

G.,B*  &Mino.R.R 

Mil.&N.R.R 

Mil.&N.R.R 

M.,L.  S.  &  W.  R.R 

Wis.  Cent.  R,  R 

Mil.  &N. R.R 

N.W.U.R.R 

U.  8.  Lake  Survey  . 
C.&N.W.R.R.:.. 
Wis.  Gent.  R.R.... 
M.,L.  S.d^W.R.R 
U.  S.  Lake  Survey. 

Wis.  Cent.  R.R 

Wis.  Cent.  R.  R  . . . . 
M.,L.  S.  &W.R.R 
M.,L.  S.  <&  W.R.  R 
Wis.  VaLR.  R  .... 
U.  S.  Eng'r.  Corps . 
C.  &N.  W.  R.  R  .. 
M.,L.  8.  &  W.  R.  R 
M.,L.  8.  &W.R.  R 
Wis.  Cent.  R.  R... 

Petermuun 

Wis.  Val.  R.  R.... 
Mil.&N.  R.  R  ... 
U.  S.  Lake  Survey 
C.  &  N.  W.  R.  R  . 
U.  8.  Lake  Survey 
Mil.  &N.  R.  R... 
C.  &  N.  W.  R.  R  . 
Wis.  Cent.  R.  R  . . 
M.,L.  8.  &  W.  R. 
Wis.  Val.  R.  R  ... 
M. ,  L.  8.  &  W.  R. 

N.W.U.R.R 

Wis.  Cent.  R.R... 
C.  &  N.  W.  R.  R  . 
Wis.  Cent.  R.  R  .. 
M.,L.  8.  &  W.  R.  R 
M.,L.  8.  &  W.  R.  R 
Wis.  Cent.  R.  R  . . . . 
M.,L.  8.  &  W.  R.  R 
M.,L.  S.  &  W.  R.  R 
M..L.  S.  &  W.  R.  R 

Wis.  Cent.  R.R 

C.&N.W.R.R.... 
C.  &N.  W.  R.  R  ... 

Mil.  &N.  R.  R 

C.  &N.  W.R.  R 

M.,L.  8.  &  W.  R.R 
C.  &N.  W.R.  R.... 
U.  8.  Lake  Survey. . 
Wis.  Cent.  R.  R  .... 
C.  &N.  W.R.  R  ... 


R 
R 


Elevation. 


Feet 
935 
648 
962 
819 
803 
588 

1,017 
835 
649 
764 
786 

1,307 
971 

1.044 

1,462 

1,090 
887 

1,032 
967 
630 

1,071 
586 
697 

1,333 
956 
934 
836 
940 

1,019 
949 
884 
922 
899 

1,182 

1.2ii7 
700 
906 

1,489 
877 
860 
892 

1,231 
823 

1,130 
654 

1,177 

1,530 

1,147 
966 
744 
665 
755 
925 

1,180 

1,606 
900 


(444) 
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219 


station. 


Authority. 


iUe 


ield 

and,  croesing  of  G.  B.  &  M.  Jt.  B. 

d 

I 

la 

..Junction 

lonee 

m 


lac 

an,  Lake 
1 


9re 

)n  . 


ikee,  depot  L.  S.  &.  M.  S.  R.  R 

•  ....Union  Depot 

Signal  Station 

• Court- House,  Geodetic  Station. 

'a 

)ota  Junction,  Geodetic  Station. .... 
3^8  Farm 


icka 

bin.  Lake 

erlin,  Geodetic  Station 

oistein 

ondon  


lort 

Ik 

d,  Geodetic  Station 

Bowoc,  Lake 

(burgh 


I  Station,  B.  M.  on  S.  W.  cor.  of  abut- 

)  of  bridge  over  highway,  S.  of 

ih 


ankee 


le 

kee.  Lake. 

B 

3ld 


1th 

e 

dwards 

Washington... 

ille 

t,  low  water. 

n  Lake 

urg 

8 

)ld 

nd 

on 


>h 
le 


/atherine 
lie 


Wis.  Cent.  R.  R..., 
M.,  L.  8.  &W.  R.R 
Wis.  Cent.  R.  R.. 
C.  &  N.  W.  R.  R  . 
Wis.  Cent.  R.  R  .. 
M.,  L.  8.  &  W.  R.  R 
Wis.  Cent.  R.R... 
Mil.  &N.R.R.... 
C.  &  N.  W.  R.  R  . . 
C.  &N.  W.  R.R.. 
C.  &N.W.R.R  .. 
Mil.  &N.R.R...- 
M.,L.  8.  &W.R.R 
Wis.  Cent.  R.R  ... 
C.  &  N.  W.  R.  R  . . 

City  Engineer 

City  Engineer 

U.  S.  Signal  Office 
U.  S.  Lake  Survey 
G.  B.  Sl  Minn.  R.  R 
U.  8.  Lake  Survey 
Mil.  &N.  R.R.... 
M.,  L.  8.  &  W.  R.  B 
Toner ........... 

Toner 

U.  b.  Lake  Survey 
Mil.  &N.  R.R... 
M..L.  8.  &  W.  R.B. 
M.,L.  8.  &W.R.R. 
M.,L.  8.  &  W.R.R. 
G.  B.  <&Minn.R.R  . 
C.  &  N.  W.  R.  R  . 
U.  8.  Lake  Survey 
X ooet .....    ...... 

G.  B.  &  M.  R.  R . . 
Wis. Cent. R.R  ... 

C.  &N.  W.  R.  R  ... 
M.,L.  8.&W.R.B. 
M.,L.  8.  &  W.R.R. 
Wis.  Cent.  R.R-.. 
Wis. Cent. R.B  ... 

Toner 

Wis.  Cent.  R.R... 
Wis.  Cent.  R.  R  .. 
Wis. Cent. R.R  ... 
Mil.  &N.  R.R  ... 
Wis.  Cent.  R.  R  . . . 
Wis.  Val.  R.  R  . . . . 
M.,L.  S.  &W.R.R. 
M,L  S.  &  W.R.R. 
U.  S.  Eng'r.  Corps 
Mil.  &N.R.R.... 
C.  &N.  W.  R.R.. 
C.  &N.W.  R.  R.. 

N.W.U.R.R 

Mil.  &  N.  R.  R  ... 
G.,B.  <&Minn.  R.R. 
C.  &N.  W.  R.R.. 
Wis.  Val.  R.R.... 
M.,  L.  8.  &  W.  R.  B 
C.  «fcN.W.  R.B.. 

N.W.U.R.R 

Mil.  &N.R.R 


Elevation. 


Feet. 

1,292 
860 

1,289 
659 

1,413 
813 
756 
832 
878 
934 
796 
582 
673 

1,197 
915 
592 
584 

earr 

838 
832 

669 
639 
882 
867 

1,073 
933 
756 
657 

1,296 
777 

1,020 

1,168 
860 
865 

1,565 

952 
753 

696 

784 

1,285 

1,891 

1,454 

1,113 

1,078 

844 

792 

972 

669 

777 

664 

877 

877 

1,036 

890 

643 

822 

974 

1,146 

822 

901 

765 

763 


(443) 
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(BULL.  & 


Station. 


Scandinavia 

Schwartzborgh,  Janet.  M.  &  St.  P.  R.  B  . . . 

Scranton 

Shawano v- 

Sttawano  Lake 

Sheboygan 

SherioiAn 

Sherwood 

Silver  SprinsB 

SomerSy  Geodetic  Station 

Sparta 

Spencer 

Split  Rock 

Springvale,  Geodetic  Station 

Stetaonville 

Steven's  Point 

Sogar  Bosh 

Tigerton 

Tomah 

Trempealeau,  low  water 

Tunnel 

Two  Bi  vers 

Ulao 

Unity 

Upper  Saint  Croix  Lake 

Valley  Junction 

Waldo 

Wampum,  Geodetic  Station 

Warren's 

Waterford,  Geodetic  Station 

Wauhechem,  Summit 

Waunakee 

Waupaca 

Wausau 

Do 

Wcetlen's 

West  Bend 

Wcstborough 

West  Eau  Claire 

Weslfield 

West  Greenville 

Weston 

Wey  auwega 

Whitcomb 

WbitefishBay 

Whittenberg 

Whittlesey 

Wilson 

Wilton  

Winnebago,  Lake 

Winona  Junction,  M.  &  St.  P.  B.  B.  cross 

Wisconsin  Central  Junction 

Wisconsin  Valley  Junction 

Woodland,  Geodetic  Station 

Worcester 

Wright's 


Authority. 

Elevation. 

Feet 

G.,B.  d^Minn.  B.B 

935 

Mil.  &  N.  B.  B.. ....... ...... 

648 

G.,B.  &Minn.B.B 

962 

Mil.&N.B.B 

819 

Mil.&N.B.B 

803 

M. )  L.  S.  &f  W.  B.  B  ...... .. . 

588 

Wis.  Cent  R.B 

1,017 

Mil.  &N.B.B 

835 

N.W.U.B.B 

649 

U.  8.  Lake  Survey 

764 

C.  &N.W.B.B 

786 

Wis.  Gent.  B.B 

1,307 

M.,L.  S.&W.B.B 

971 

U.  S.  Lake  Survey 

1,044 

Wis.  Cent.  B.B 

1,462 

Wis.  Cent.  B.B 

1,090 

M.,L.  S.  &W.B.B 

887 

M.,L.  S.  &W.B.B 

1,032 

Wis.  VaLB.  B 

967 

U.  S.  Eng'r.  Corps 

630 

C.  &N.  W.  B.  B 

1,071 

M.,L.  8.  &  W.  B.  B 

586 

M.,L.  S.  &  W.B.  B 

697 

Wis. Cent.  B.B 

1,333 

Petermann 

956 

Wis.  Val.  B.  B 

934 

Mil.  &N.  B.B 

«36 

U.  8.  Lake  Survey 

940 

C.  &N.  W.  B.  B 

1,019 

U.  S.  Lake  Survey 

949 

Mil.  &N.  B.  B 

884 

C.  &N.  W.  R.  B 

922 

Wis  Cent.  R.B 

899 

M.,L.  S.  &  W.  B.  B 

1,182 

Wis.  Val.  B.  B 

1,227 

M.,L.  S.  &  W.  B.  B 

700 

N.W.U.R.B 

906 

Wis.  Cent.  B.B 

1,489 

C.  <feN.  W.  B.  B 

877 

Wis.  Cent.  R.  B 

860 

M.,L.  S.  &  W.  B.  B 

892 

M.,L.  S.  &  W.  B.  B 

1,231 

Wis.  Cent.  R.  R 

823 

M.,L.  S.  <feW.  R.  R 

1,130 

M.,L.  S.  &  W.  R.  R 

654 

M.,L.  S.  &  W.  R.  R 

1,177 

Wis.  Cent.  R.R 

1,530 

C.  &N.  W.R.R 

1,147 

C.&N.  W.R.R 

986 

Mil.  &N.  R.R 

744 

C.&N.  W.R.R 

656 

M.,L.  S.  &  W.  R.R 

756 

C.  &N.  W.R.  R 

925 

U.  S.  Lake  Survey 

1,189 

Wis.  Cent.  R.  R 

1,605 

C.  &N.  W.R.  R 

900 
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WYOMING. 


Station. 


Amethyst  Moantain,  YellowHtone  National 
Park 

Arrow  Peak 

Aspen 

Atlantic  City 

Atlantic  Peak 

Aurora 

Baird,  Mount c 

Bald  Mountain 

Do Wind  River  Bange,  tim- 
ber-line on 

Barouette's  Bridge,  Yellowstone  National 
Park 

Baronette's  Peak,  Yellowstone   National 
Park 

Barrel  Spring 

Bastion  Mountain 

Battle  Mountain 

Baxter 

Beaver  Lake,  Yellowstone  Kational  Park.. 

BellevuePeak 

Beulah  Lake,  Yellowstone  National  Park.. 

Big  Horn  Mountains 

Big  Pond  Staee  Station  

Bison  Peak.  Yellowstone  National  Park  . .. 

Bitter  Creek 

Black  Butte 

Do 

Boleter 

Bradley's  Peak 

Bridger 

Bridser,  Fort 

Bridg«r'  sPass 

Brown,  Camp 

Do (old) 

Brown's  Park 

Bryan  

Boford 

Bonsen  Peak,  Yellowstone  National  Park  . 

Carbon 

Castletown 

Central  Peak 

Chauyenet,  Mount 

Cheyenne  

Do.. Signal  Office 

Cheyenne  Pass 

Chinmey  Peak 

Chimney  Rock 

Chittenden,  Mount,  Yellowstone  National 

Park - 

Do 

Church  Bnttes 

ColBn  Mountain 

Colorado  Junction 

Cooper's  Lake 


Authority. 


Elevation^ 


Hayden  . . 

King 

U.P.R.  R 
Hayden  . . 
Hayden  . . 

u.p.e;r 

Hayden  . . 
Jones  


Hayden 


Hayden  . . 

Toner 

King 

King 

Toner  

Hayden  . . 

King 

Hayden  . . 

Raynolds. 

Toner 

Hayden  . . 
U.  P.  R.  R 
Hayden  . . 

King 

Toner 

Hayden . . 
U.  P.  R.  R 


Med.  Dent.,  U.S.  A. 
U.  P.  R.R.  Surveys.. 

Jones 

Jones 

Powell 

U.P.R.R 

U.P.R.R 

Hayden 

U.P.R.R 

Pre.  R.  R.  Levels 

King 

Hayden 

U.KR.R 

U.  S.  Signal  Office . . . 

King 

U.  P.  R.  R.  Surveys 

King 

Jones  


Hayden . . 

Jones  

U.  P.  R.  R 
Hayden  . . 
U.  P.  R.  R 
U.  P.  R.  R 


i» 


Feei. 

9,423 

8,683 
7,405 
7,850 
12,794 
6,719 

IF,  iWV 

9,897 

10,760 

5,97» 

10,45» 
6,854 
6,991 
8,99l! 
6,300^ 
7,415 
9,820 
7,530' 
8,000- 

12,000^ 
6,641 
9,03& 
6,705 
8,170 
8,17ft 
4,325 
9,500 
6,637 
6,753 
6,666 

11,410 
5,498 
5,447 
5,409 
6,196 
7,785 
8,775 
6,830 
4,909 
8,774 

13,000 
6,069 
6,069 
8,791 
8,660 
8,166 

11,863 

10,190 

10,027 

6,368 

11,376 

6»314 

7,078 


Bull.  5 21 
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Station. 


Crater  Hills,  Yellowstone  National  Park  . . 

Creston 

Deer  Creek  Agency 

Deer  Moantain 

DelhamPeak 

Devil's  Gate    

Doane,  Mount,  Yellowstone  National  Park. 

Danraven  Peak,  Yellowstone  National  Park. 

Edson 

Elephant's  Back,  Yellowstone  National  Park 

Elk  Mountain *. 

Encampment  Meadows 

Essex  Mountain '. . . . 

Evans  Pass 

Evanston 

Do 

Evarts,  Mount,  Yellowstone  National  Park 

Fetterman,  Fort 

Do 

Flaming  Gorpje 

Flat  Mountain,  Yellowstone  National  Park. 

Fremont's  Peak .' 

Do 

Gardner's  River  Springs,  Yellowstone  Na- 
tional Park 

Garnet  Hill,  Yellowstone  National  Park... 

Genie,  Moant 

Geyser  Basin,  Lower,  Yellowstone  National 
Park 

Geyser  Basin,  Upper,  Yellowstone  National 
Park 

Gibbon  Gtoyser  Basin,  Yellowstone  National 
Park 

Gibbon  Lake,  Yellowstone  National  Park.. 

Gilbert's  Trading  Post 

Grand  Encampment  Mountain 

Grand  T6ton 

Granf^er 

Granite  Cafion 

Green  River 

Do Astronomical  Station 

Grizzly  Mountain,    Yellowstone  National 
Park 

Gros  Ventre  Peak 

Halleck,  Fort 

HaUville 

Hampton 

Hancock,  Mount 

Hay  den.  Mount  (Grand  T^ton) 

Do timber  line  on 

Haystack  Mountain,  Yellowstone  National 
Park 

Heart  Lake,  Yellowstone  National  Park. . 

Hell  Roarinff  Mountain,  Yellowstone  Na- 
tional Park 

Herring  Lake,  Yellowstone  National  Park. 

Hill  City 

HiUiard 

Hoback  Peak 

Holmes,  Mount,  Yellowstone  National  Park. 

Hooker,  Mount 

Howell 

Independence  Bock 

Index  Peak 


Authority. 


Elevation. 


Hayden 

U.P.R.R 

Smithsonian  Inst .. 

K!°g — - 

King 

Petermann 

Hayden 

Hayden 

U.P.R.R 

Hayden  

King 

Hayden 

U.  P.  R.R.  Surveys. 

Hayden 

U.P.R.R 

Hayden 

Petermann 

Toner 

Powell , 

Hayden 

Fremont 

Hayden 

Hayden , 

Hayden 

Hayden 

Hayden 

Hayden 


Hayden 

Hayden 

Smithsonian  Inst 

Kinff 

Hayden 

U.P.R.R 

U.P.R.R 

U.P.R.R 

Wheeler 


Hayden 

Hayden 

Toner... 

Toner.. 

Toner . . 

Hayden. 

Hayden 

Hayden 


King  ... 
Hayden 


Hayden 

Hayden 

Pre.  R.  R.  Levels 

U.P.R.R 

Hayden 

Hayden 

Hayden 

Toner 

Petermann 

Hayden 


Feti, 

7,820 

7,048 

5,000 

8,377 

11,5^ 
6,028 

10. 713 

,  SfOO 

6,772 
8,884 

11,511 
8,171 
8,750 
8,424 
6,835 
6,768 
7,600 
4,973 
5,012 
5,925 
9,200 

13,570 

13,790 

6,100 

to  6, 500 

7,177 

12.546 

7,250 

7,400 

7,527 
7,838 
7,400 
11,003 
13,691 
6,289 
7,319 
6,068 
6,097 

9,982 

11,570 

7,800 

6,590 

6,500 

10,235 

13,691 

11,000 

7,689 
7,475 

8,418 

7,530 

3.634 

7,236 

10, 818 

10,528 

12.900 

7,090 

6,187 

11,702 
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WTOMINO. 


3^ 


Station. 


Inyan  Kara 

Do 

Iron  Moantain 

Jackeon's  Hole 

Langford,    Monnt,  Yellowatone    Nationa] 

Park 

Laramie 

Do 

Do. Fort 

Do.. do 

Do.. do  .Flagstaff 

Laramie  Peak 

Do 

Laramie  Plains 


Laramie  Range L.O.  Report,  1&72 


Authority. 


Jenney  . . . . 
Petermann 

King 

Raynolds.. 


Hayden 

U.P.R.R 

Wheeler 

Med.  Dept.,U.  8.A 

Petermann 

Pre.R.  R.  Levels 

L.  O.  Report,  lb72 

Petermann 

(mean), 


Elevatioi 


Latham 

Lawrence 

Leid^,  Mount 

Lewis,  Lake,  Yellowstone  National  Park.. 

Lookout 

McDougal's  Gap 

MoDougal's  Pass 

Madison  Lake,  Yellowstone  National  Park. 
Mammoth  Hot  Springs,  at  Cabins,  Yellow- 
stone National  Park 

Marston 

Mary's  Lake,  Yellowstone  National  Park. 
Medicine  Bow 

Medicine  Bow  Mountains 

Medicine  Butte  (Pill  Hill) 

Medicine  Peak 

Miller 


Toner . . . . 

Toner 

Hayden  .. 
Hayden  .. 
U.  P.  R.  R 
Hayden  . . 
Hayden .. 
Hayden . . 


Hayden 

Toner  

Hayden 

U.t.  R.R 

L.O.  Report,1872 j 

Hayden 

King 


Hayden 
Ludlow 
Hayden 


MUlis 

MiUPeak 

Miner's  Delight 

Moran,  Mount 

Mountain  City 

Muddy  Mountains 

Mud  Geysers  on  Yellowstone  River,  Yellow- 
stone National  Park 

Do 

KorriSy  Mount,  Yellowstone  National  Park. 

North  Twin  Butte,  Lower  Basin,   Yellow-i 
atone  National  Park i  Hayden 

Owl  Creek  Pass Jones 

Pacific  Springs Toner 

Pelican  Hill,  Yellowstone  National  Park  ..  i  Hayden 

Percy '  U.  P.  R.  R 

Peahen's  Store j  King 

Phil.  Kearney,  Fort ...j  Med.  Dept.,U.  S.  A. 

Phlox  Mountain Joiie.s , 

Piedmont 

Pierre's  Hole 

Pilot  Butte 

Pine  Bluffs 

Do 

Pincy,  Fort 

Point  of  Rocks 

Promontory   Top,   Yellowstone    National 

Park 

Quaorant  Mountain,  Yellowstone  National 

Park 

Quaking  Aspen  Mountain 


U.  P.  R.R. 
Raynolds . . 
Haydeu  . . . 

King 

U.  P.  R.  R. 

Lander 

Lander 

Hayden  . . . 

Hayden  . . . 
King 


•  I 


Feet. 

6,  TOG 
6^600 
6,90e 
6,000 

10, 779 
7  158 
7,123 
4,519' 
4,470' 
4,874 
11,000 
10,000 

7,  OOP 
7,000 

to  9, 000 
6,900 
6,200 
11,177 
7,800 
7,177 
8,343 
9,300 
8,300 

6,387 
6,245 
8,336 
6,571 
8.000 

12,000 
8,769 

12,231 
5,908 
6,790 

10,506 
8, 419 

12,800 
3,589 
8,012 

7,725 

7,626 

10, 019 

7,976 

7,836 

7,144 

9,580 

6,971 

6,500- 

6,000 

9,136 

7,0S2 

6,400 

7,900 

8,878 

5.047 

7,580 

6,517 

8,706 

10,127 

8,  oco 
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Station. 


Authority. 


Qoien  Hornet  Mountain 

Raw  Hide  Peak 

Rawlins 

RedButtes  

Red  Desert 

Tted  Mountain,  Yellowstone  National  Park. 

Red  Rock  Pass 

:Reod^8  Pass 

Riddle  Lake,  Yellowstone  National  Park  . . 

Uiver  Butte 

Rock  Creek 

Rock  Aiountain  

Rock  Springs 

Russell.  Fort 

Do.....  (flag-staft*) 

Sailor  Mountain 

Do Timber-line  on 

Saint  Mary^s  Peak 

Saint  Train's  Pass 

Salt  Wells 

Sanders,  Fort 

Do (flag-staff) 

Sander's  Peak 

Seminole  Peak 

Separation 

Separation  Peak 

Sheep  Butte 

Shendan,   Mount,  Yellowstone    National 
Park 

Do 

Sherman 

Shoshone  Geyser  Basin,  Yellowstone  Na- 
tional Park 

Shoshone  Lake,  Yellowstone  National  Park. 

Sidney,  Fort  (flag-staff) 

Smoothface  Mountain  (north),  Yellowstone 

National  Park 

Do (south^,  Yellowstone 

National  Park 

Soda  Hill,  Yellowstone  National  Park 

South  Pass 

Do 

Do 

South  Pass  City 

Do 

South  Twin  Butte,  Lower  Geyser  Basin, 

Yellowstone  National  Park 

Spearfish  Cit^ 

Specimen    Ridge  (top),  Yellowstone  Na- 
tional Park 

Split  Mountain 

Stambaugh,  Camp 

Do 

Steel,  Fort  (flag-staff) 

Do 

Steel,  Mount 

Do 

Stevenson.  Mount,  Yellowstone  National 

Park 

Sulphur  Springs,  near  Bridger^s  Pass 

fiweeetwater  Bridge 

8y belles  Pass 

Table  Mountain 

Table  Rock 


King 

Petermann 

U.P.R.R 

U>  p.  R>  R. ...... .... . 

Hayden 

Hayden 

U.  P.  R.  R.  Surveys... 

Hayden 

King 

King 

Pre.  R.  R.  Levels 

Wheeler 

Jones  

Jones  

King 

Petermann -• 

KJ  •  mT  m  Xv.  Xv  «..•«  .•••••  < 

U.  P.  R.  R. ..........  . 

Wheeler,  R.  R.  Levels. 

King 

Hayden 

\J .  MT*  M\t»  R .  ......  ..... 

Hayden 

King 


Hayden. 
Jones  . . . 


U.  P.  R.  R. 


Hayden . 
Hayden  . 
Wheeler 

Hayden . 


Hayden 

Hayden 

Hayden 

P.  R.  R.  Reports-... 
U.  P.  R.  R.  Surveys. 

Hayden 

Petermann 


Hayden 

Pre.  R.  R.  Levels 

Hayden 

Hayden 

Hayden 

Jones 

Wheeler 

U*  P.  R.  R.  .«••■• 

Hayden 

King 


Hayden 

Hayden 

Smithsonian  Inst . . . 
U.  P.  R.  R.  Surveys. 

Hayden 

King 


Elevation. 


Feet 
9,300 
0,370 
6,753 
7,309 
6.722 
9,777 
7,271 
5,850 
8,000 
7,872 
6, 713 
6,885 
6,270 
6,150 
6,041 
10,046 
9.746 
7,722 
8,000 
6,381 
7,180 
7,168 
9,077 
9,930 
6,677 
8,500 
9,722 

10,385 

10,150 

8,256 

7,837 
7,830 
4,106 

10,500 

10, 417 
9,518 
7,526 
7,490 
7,470 
7,873 
7,857 

7,977 
3,739 

8,806 
8,260 
8,012 
7,767 
6,850 
6,515 
7,770 
7,771 

10,420 
7,008 
7,000 
7,020 
7,728 
7,551 
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ADVERTISEMENT. 

(Bulletin  e.) 


Tlie  pnblloatloiis  of  the  TTnited  St»te«  Oeologioal  Surrey  ue  ieeiied  in  MoordAnoe  with  the  statote, 
eppTored  March  8, 1870,  which  declares  that~ 

*  *  The  pablioatioiis  of  the  Geologicel  Snirey  ihell  consist  of  the  annosl  report  of  operations,  geological 
and  eoonomio  maps  iUnstrating  the  resooroes  and  olassifloations  of  the  lands,  and  reports  npon  general 
and  eoonomio  geology  and  paleontology.  The  annnal  report  of  operations  of  the  Geological  Bnnrey 
shall  accompany  the  annnal  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Sorrey  shall  be  issued  in  uniform  quarto^etles  if  deemed  necessary  by  the  Director,  but  other- 
wise in  ordinary  ootaTo^  Three  thousand  copies  of  each  shall  be  published  for  sdentiflc  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  receiTed  in  exchange 
ahall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation.  And  the 
money  resulting  from  the  sale  of  snoh  publications  shall  be  coYored  into  the  Treasury  of  the  United 
States." 

ANNUAL  BBPOBTS. 

From  the  abore  it  will  be  seen  that  only  tiie  Annual  Beports,  which  form  parts  of  the  reports  of  the 
Secretary  of  the  Intsrlor  and  are  printed  as  exeoutiTe  documents,  are  available  for  gratnitogs  die* 
tribntion.  A  number  of  these  are  f  onished  the  Surrey  for  its  exchange  list,  but  the  bulk  of  them  are 
supplied  directly,  through  the  document  rooms  of  Congress,  to  members  of  the  Senate  and  House. 
Sxcept,  therefore,  in  those  cases  in  which  an  extra  number  is  supplied  to  this  offloe  by  special  resolu- 
tion, application  must  be  made  to  members  of  Congress  for  the  Annnal  Reports,  as  for  all  other 
executiYe  documents. 

Of  these  Annuals  there  have  been  already  published : 

L  First  Annual  Report  to  the  Hon.  Carl  Scbura,  by  Clarence  King.  1880.  8^.  79pp.  1  map.— A  pre* 
limlnary  report  describing  plan  of  organisation  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geological  Surrey  for  188a-'81,  by  J.  W.  PowelL 
188B.    89.  It,  668  pp.  01  pi.  1  map. 

ni.  Third  Annnal  Report  of  the  United  States  Oeologieal  Survey,  1881-'83,  by  J,  W,  Pomll.  1888. 
8^.  xviii,  664  pp.  67  pL  and  maps. 

lY .  Fourth  Annnal  Report  of  the  United  Mates  Gedogioal  Surrey,  lB88-'88,  by  J.  W.  PowelL  1884. 
8^.  xii,  478  pp.  86  pL  and  maps. 

No  copies  of  the  Fourth  Annual  haye  as  yet  been  ordered  by  Congress  for  distribution  by  the  Geo- 
logical Snrrey. 

MONOGRAPHS. 

The  Monographs  of  the  Surrey  axe  printed  for  the  Surrey  alone,  and  can  be  distributed  by  it  only 
through  a  fidr  exchange  for  books  needed  in  its  library,  or  tiirough  the  sale  of  thoee  copies  orer  and 
aibort  the  number  needed  for  su<di  exchange.    They  are  not  for  gratuitous  distribution. 

So  far  as  already  determined  upon,  the  list  of  theee  Monographs  is  as  follows : 

L  The  Precious  Metals,  by  Claience  King.    In  preparation. 

n.  Tertiaiy  History  of  the  Grand  Cafion  District,  with  atlas,  by  Capt  C.  B.  Dutton.    Published. 

m.  Geology  of  the  Comstock  Lode  and  Washoe  District,  with  atlas,  by  G^rge  F.  Becker.   Published. 

lY.  Comstock  Mining  and  Miners,  by  BUot  Lord.    In  press. 

T.  Copper-bearing  Bocks  of  Lake  Superior,  by  Prof.  B.  D.  Irving.    In  press.  ' 

YL  Older  Mesosoio  Flora  of  Virginia,  by  Prof.  WiUiam  M.  Fontaine.    In  press. 

TIL  SQyer-lead  Deposits  of  Bureka,  Nevada,  by  Joseph  S.  Curtis.    In  press. 

Yin.  Paleontology  of  the  Bureka  District,  Nevada,  by  Charles  D.  Waloott    In  press. 

Geology  and  Mining  Industry  of  Leadville,  with  atlas,  by  S.  F.  Bmmons.    In  preparation.        * 

Geology  of  the  Bureka  Mining  District,  Nevada,  with  atlas,  by  Arnold  Hague.    In  preparation. 

Coal  of  the  United  States,  by  Prof.  B.  Pumpelly.    In  preparation. 

Iron  in  the  United  States,  by  Prof.  B.  Pumpelly.    In  preparation. 

Lesser  Metals  and  General  Mining  Besources,  by  Prof.  B.  Pumpelly.    In  preparation. 

Lake  Bonneville,  by  G.  EL  Gilbert    In  preparation. 

Dinocerata.    A  monograph  on  an  extinct  order  of  Ungulates,  by  ProfL  O.  C.  Marsh.    In  press. 

Saoropoda,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Stegosaoria,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Of  fhese  Monographs,  Noe.  n,  m,  and  lY  are  now  published,  tIb: 


ADVEBTISEMENT. 

n.  Tertiary  History  of  the  Orand  Cafion  District,  with  atlM,  by  C.  B.  Datton,  C»pt.  IT.  8.  A.  1882. 
4P,  264  pp.,  42  pL  and  atlas  of  26  doable  aheeta  folio.    Price  $10.19. 

m.  Geology  of  the  Comstock  Lode  and  Waahoe  Diatrict,  with  atlaa,  by  George  F.  B^^ker.  1882. 
4P.  422  pp.  7  pL  and  atlaa  of  21  aheeta  folio.    Price  til. 

lY.  Comatock  Mining  and  Miners,  by  Sliot  Lord,  1888.    4o.  461  pp.  8  pL    Price  |L80. 

Noa.  y ,  VI,  VII,  and  Vm  are  in  preaa  and  will  appear  in  qniok  anoceaaion.  The  otheia,  to  which 
nunbera  are  not  aasigned  are  in  preparation. 

BTJLLBTINS. 

The  Bnlletina  of  the  Soryey  will  contain  anch  papers  relating  to  the  general  pnrpoae  of  ita  work  aa 
do  not  properly  come  under  the  heada  of  Ahnual  Bxpobts  or  Movoosaths. 

Each  of  these  Bnlletina  will  contain  bat  one  paper  and  be  complete  in  itaell    They  will,  however 
be  nambered  in  a  oontinaona  aeries,  and  will  in  time  be  anited  into  volamea  of  oonrenient  siae.    To 
Ihcilitate  this  each  Balletin  will  have  two  paginationa,  one  proper  to  itadf  and  another  which  belongs 
to  it  aa  part  of  the  volame. 

Of  thia  seriea  of  Balletina,  Noa.  1,  2,  8,  4, 6,  and  6  are  already  pnblished,  yia : 

1.  On  Hypersthene-Andeaite  and  on  Triclinic  Pyroxene  in  Aagltic  Bocks,  by  Whitman  Croaa,  with 
a  Gtoologioal  Sketch  of  Baflhlo  Peaks,  Colorado,  by  S.F.Bmmons.    1888.    8o.  42  pp.  2  pi.    Price  10  oenta. 

2.  Qold  and  Silyer  Conversion  Tables,  giving  the  coining  valae  of  Troy  oonces  of  fine  metal,  Ac,  by 
Albert  Williams,  Jr.    1888.    99.    9p.L    8  pp.    Price  5  cents. 

8.  On  the  Fossil  Faanas  of  the  Upper  Devonian,  along  the  meridian  otlCP  80',  from  Tompkina  County, 
New  York,  to  Bradford  Connty,  Pennaylvania,  by  Henry  8.  Williams.   1884.   9>.  81  pp.  Price  5  cents. 

4.  On  Meaoaoic  Fossils,  by  Charlea  A.  White.    1884.    8P.  86  pp.  0  pi.    Price  6  centa. 

6.  A  Dictionary  of  Altitadea  in  the  United  Statea,  by  Henry  Gannett  1884.  99. 826  pp.  Price  28 
centa. 

6.  Elevadona  in  Canada,  by  J.'W.  Spencer,  1884.    8*.  ~  pp.    Price  5  centa. 

If  oa.  7  and  8  are  in  preaa. 

STATISTICAL  PAPEB8. 

A  foarth  seriea  of  pablicationa  having  special  reference  to  the  mineral  reaouices  of  the  Unitsd  States 
la  contemplated.  Of  that  seriea  the  first  haa  been  publiahed.  vis :  Mineral  Besonioes  of  tiie  United 
Stetea,  by  Albert  Williama,  Jr.    1888.    8o.  xvii,  818  pp.    Price  80  centa. 

GoEiespondence  relating  to  the  pablicationa  of  the  Sarrey,  and  aU  lemittanoes— which  must  be  by 
postal  note  or  money  order— ahoald  be  addressed  to  the 

DmoTOB  OF  THB  Urxbd  Statw  Gbolooioal  Subtst, 

WmMmatam,  ]>.  C. 

WlBEDHiTOH,  D.  C,  tTiMM  16,  1884. 


DEFABTHENT  OF  THE  INTEBIOB 


BULLETIN 


6"ii.ii 


UNITED   STATES 


GEOLOGICAL  SURVEY 


N"o.    6 


WASHINGTON 

OOTBBNHEIfT    PKINTUTO    OPFICB 
1884 


UinTBD  STATES  6EOLOQI0AL  SUBTBT 

J.  W.  FOWXLL  DIKBCTOB 


ELEVATIONS 


DOMINION  OF  CANADA 


J.  "W.   SPENOEK 


WAaHINGTON 

aOTBBNMENT    PBINXINQ    OFFICE 
ISSi 


LBTTEB  OF  TBANSMTCTAL. 


Columbia,  Mo.,  JanMorffj  1884. 
Sm :  I  have  the  honor  herewith  of  transmittiDg  to  yon,  for  publica- 
tion, abnoBt  all  of  the  more  important  elevations  in  the  provinces  of  On- 
tario and  Quebec,  in  Canada,  which  have  been  ascertained  by  railway 
and  canal  surveys,  completed  at  the  close  of  the  year  1882.  Especially 
in  the  region  between  the  Great  Lakes  is  the  record  nearly  complete. 
I  have  the  honor,  sir,  to  be  your  obedient  servant, 

J.  W.  BPBNOBB. 
Hon.  J.  W.  PowsLL, 

Direotar  of  ike  United  States  Oeologioal  Bwrvejf. 

(466) 


PBEFAOB. 


The  knowledge  of  aocarate  levels  in  the  study  of  many  geoli^gieal 
problems  is  growing  to  be  as  necessary  as  the  balance  has  been  in  obeaii* 
cal  science.  In  my  yarions  studies  of  the  ^<  Oeology  of  the  Begion  aboafe 
the  Western  End  of  Lake  Ontario,''  the  necessity  of  having  aoouratealti* 
tudes  compelled  me  to  collect  many  railway  levels,  and  olten  to  ascer- 
tain the  altitudes  of  other  points  myself.  The  result  was  that  between 
1876  and  1882 1  had  collected,  with  much  trouble,  the  altitudes  of  all 
the  railroads  whose  profiles  were  in  existence.  Owing  to  the  fact  that 
many  of  the  smaller  roads  had  been  constructed  independently,  and 
subsequently  united  with  larger  organizations,  it  not  infrequently  baf^ 
pened  that  their  profiles  were  buried  away  in  some  obscure  office,  or 
even  altogether  lost. 

The  elevation  of  Lake  Erie  above  Lake  Ontario,  by  the  levels  of  ihb 
Welland  Canal,  is  326.76  feet.  The  United  States  Lake  Survey's  deter- 
mination of  the  height  of  Lake  Erie  above  mean  ocean  level  is  572.86  ftefc 
Subtracting  the  one  from  the  other,  the  elevation  of  Lake  Ontario  above 
mean  ocean  level  would  be  246.11  feet.  The  elevation  of  Lake  Ontario, 
given  by  the  United  States  Lake  Survey,  is  246.61  feet  above  mean  ocean 
level. 

The  Oanadian  survey  levels  have  been  referred  to  either  Lake  On- 
tario, to  Lake  Erie,  or  to  Lake  Saint  Peter.  The  latter  is  an  expansion 
of  the  Saint  Lawrence  Biver,  to  which  high  tide  reaches,  and  its  mean 
level  is  11  feet  above  the  mean  level  of  the  ocean. 

Since  these  tables  were  compiled  in  1882,  the  Grand  Trunk  Bailwaj 
Company  has  absorbed  the  Oreat  Western  Bailway  and  most  of  the 
other  Oanadian  lines,  but  their  original  names  are  everywhere  retained 
as  divisions  or  brancbes  of  the  Grand  Trunk  Bailway. 

(467) 
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ELEVATIONS  IN  THE  DOMINION'  OF  CANADA. 


By  J.  W.  Spsnobb. 


BATLBOAD  PBOFLLES. 


GREAT   WESTERN   RAILWAY,    MAIN  LINE. 


Diatftnce 
from  Niag- 
FallB. 


0.00 

2.84 

2.84 

884.84 

9.19 

9.39 

10.61 

10.70 

11.10 

14.26 

15.34 

15.45 

16.95 

17.23 

22.69 

26.80 

31.72 

37.22 

43.33 

45.02 

49.00 

49.41 

49.53 
49.53 
49.73 
.  51. 70 
53.75 
54.73 
54.92 
59.09 
61.84 

62.25 
62.25 
64.01 
64.01 
67.23 


Localitiee. 


Niagara  River: 

East  side  of  cafion ^ ..^. 

West  side  of  cafion 

Niagara  Falls,  Ontario 

Track 

Summit  (sand  and  gravel) 

St.  David's  valley,  track  over 

Meritton  

Welland  canal  crossing 

Bed  of  creek 

St.  Catharine's 

Bed  of  Fifteen-Mile  creek 

Sixteen-Mile  creek 

Jordan  station 

Twenty-Mile  creek,  bed 

Beamsville  station 

Grimsby  station 

Winona  station 

Stony  Creek  station 

Hamilton  station • 

Toronto  Branch  Junction 

Mile  post 

Snnunit  of  gravel  ridge  (original  snrfisce) 
Spencer's  creek : 

Bed 

Track 

Dandas  station 

Flamboro' station  (old) 

Sommit  of  drift  hills 

Copetown  station 

Bed  of  Elliot's  pond 

Lynden  station 

Bed  of  valley 

Harrisbnrg  station : 

Track 

Original  gronnd 

Fairohim's  creek,  bridge 

Do.  do.    bed 

(461) 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

FteL 

FmI, 

300 

547 

308 

555 

326 

573 

362 

609 

386 

633 

292 

539 

143 

390 

142 

389 

120 

367 

20 

207 

110 

357 

00 

247 

—4 

243 

65 

812 

64 

311 

— ^ 

239 

47 

294 

40 

287 

38 

285 

28 

275 

8 

255 

58 

305 

234 

481 

306 

555 

160 

407 

260 

507 

270 

517 

368 

615 

«20 

767 

502 

749 

475 

722 

504 

751 

415 

662 

487 

734 

504 

751 

480 

727 

490 

607 

505 

842 
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ELEVATIONS  IN  CANADA 


\jnu».t 


Oreat  Weitemj  mam  Kittf— Oontinaed. 


Distaaoe 
from  Niag- 
ara Falla. 


JlUet. 

69.60 
69.92 
7S.06 
74.90 
75.19 
75.83 

78.98 

79.92 

84.00 

86.27 

87.69 

90,72 

95.55 

100.00 

109.66 

119.28 

119.50 

119.73 

120.17 
120.64 
122.82 
129.17 
139.96 
142.50 
144.89 
149.62 
155.87 
160,70 
169.51 
169.51 
174.34 
183.33 
198. 11 
202.84 
211.66 
220.81 
228.82 


LooaUtiea. 


Elevation 

above  Lake 

Ontario. 


Grand  river : 
East  dde . 

Bed 

West  side 

Paris  station. 


Bed  of  valley  of  Nith's  creek. 


Princeton  station 

Homer's  Creek,  bed 

Governor's  Road,  siding 

Eastwood  station 

Summit 

Woodstock  station 

Beechvllle  station 

Ingersoll  station 

Dorchester  station 

London,. Richmond  street 

Thames  River : 

East  side 

Bed 

West  side 

Cove  of  Thames: 

East  side 

Bottom 

West  side 

Komoka  station 

Longwood  station 

Canada  Sonthem  railroad  crossing 

Oppin  station 

Glencoe  station 

Newbnry  station 

BothweU  station 

Thamesville  bridge 

bed  of  river 

Lewisville  station 

Chatham  station 

Baptist  Creek  station 

Stonejr  Point  station 

Bellnver,  bed 

Tecnmseh  station 

Windsor  station 


J^€e<. 


577 
495 
577 
505 
610 
550 


685 
635 
720 
726 
775 
710 
660 


605 
559 

553 
507 
560 

550 
505 

680 
664 
505 


496 
483 
455 

444 

376 
340 
366 
351 
348 
340 
320 
343 
335 


Slevation 

above  mean 

tide. 


834 
742 
824 
842 
^7 
797 
867 
932 
882 
967 
973 
1,022 
957 
907 
879 
852 
806 

80O 
754 
807 

797 
752 
927 
811 
752 


743 
730 
702 
691 
623 
587 
615 
598 
595 
587 
567 
690 
588 


GREAT   WESTERN  RAILWAY — TORONTO   BRANCH. 


Distance 
from  Hamil- 
ton Station. 


0.00 
1.62 
2.15 
2.15 
4.08 
4.57 
7.02 


Localities. 


Hamilton  station • 

Toronto  Junction 

Track  over  old  outlet  of  Dnndas  marsh  . . . . . 
Piles  driven  in  mush  to  below  lake  Ontario 

Waterdown  station,  ground 

Lake  Terrace  (Ballast  Hill) 

Burlington  station 

(462) 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

.FM. 

JRmC 

8 

266 

58 

306 

82 

329 

-40 

207 

96 

345 

118 

366 

93 

340 

GREAT  WESTERN— HAIN  UNE   AND   BRANCHES. 
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Toronto  branch — Gontianed. 


Distoooe 
tern  Hamil- 
ton Statioii. 


MOea. 


12.94 
12.94 
13.50 
17.07 
17.61 
20.  G2 

24.46 

25.88 
29.30 
29.30 
32.19 
32.69 
39.00 


Localities. 


Twelve-Mile  creek: 

Track 

Bed  of  creek.... 

Bronte  station . . . . , 

Bed  of  creek 

OakyiUe  station... 

Credit  valley: 

South  side 

Piles  driven  to.. 

North  side 

Track 

Bed  of  vaUey  . . . 
Mimico  station  . . . . 
Mimico  river,  bed  . . 
Toronto  station 


Elevation 

above  Lake 

Ontario. 


Feet, 


08 
29 
99 
6 
93 
104 

36 

—20 

34 

55 

10 

60 

—2 

8 


Elevatioa 

above  mean 

tide. 


Feet, 


345 
276 
346 
253 
340 
351 


227 
281 

312 
257 
307 
245 
255 


O.    W.    R. — BRANTFORD   AND   TILSONBURO   LINE. 


Distance 

from  Harris- 

bnrffjonc- 

Uon. 


MUee. 
0.00 
0.75 
7.31 

&14 
&14 
12.60 
15.57 
17.30 
2L00 
28.06 
34.90 

39.12 
40.25 
42.75 


Localities. 


Harrisborg  junction 

Fairchild's  creek,  bed 

Q.  T.  R.  crossing 

Brantford : 

Bridge  over  Grand  river 

Bed  of  Grand  river 

Mount  Pleasant  station 

Mount  Vernon  station ••. 

Burford  station 

Harley  station 

Norwich  station 

Springford  station 

lilsonburg: 

Canada  Southern  railway  crossing. 

Station 

Junction 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide 

» 

Feet, 

Feet, 

1 

487 

734 

412 

65» 

439 

685 

412 

659 

396 

645 

563 

810 

592 

839 

597 

844 

590 

837 

597 

844 

575 

822 

550 

797 

538? 

785 

G.    W.   R. SARNIA   BRANCH. 


Distance 
from  Lon- 
don. 


Mtlee. 
0.00 
4.22 
10.00 


Localities. 


London  station 

Hyde  Park  junction 

Komoka  Junction 

(463) 


Elevation 

above  Lake 

Ontario. 


Feet, 


559 
639 
575 


Elevation 

above  mean 

tide. 


Feet, 


806 
886 
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ELEVATIONS  IN  CANADA. 


l^tOLLt 


Bamiia  branok — Oontinued. 


Distanoe 
from  Lon- 
don. 


MUsB. 
20.23 

33.38 
41.81 
45.38 
51.10 
60.89 


Localities. 


Strathroy  station 

Do.      Sydenham  riTer,  bed 

Watford  station 

Wanstead  station 

Wyoming  station 

Mandamm  station 

Samia  (near  lake  Hnron) 


Elevation 

EloTfttLon 

above  Lake 

above  mean 

Ontario. 

time. 

Feet. 

FeeL 

600 

747 

475 

722 

540 

787 

455 

702 

465 

712 

400 

647 

342 

589 

O.   W.   B. — ^LONDON  AND   POBT   STANLET   BRANCH. 


Distance 

from  Port 

Stanley. 


MiUe, 
0.00 
3.70 
4.55 
7.87 
16.18 
23.58 


Localities. 


Port  Stanley,  level  of  lake  Erie 

KeVtleCwek  bridro'.VJ^/ " 

Saint  Thomas  station 

Summit  of  track 

London , 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

Feei. 

FeeU 

ZS7 

574 

443 

690 

488 

735 

511 

758 

673 

920 

567 

814 

G.    W.    B. — ^LONPON^    HUBON  AND   BBUCE   BBANCH. 


Distance 
fh>m  Lon- 
don. 


MiUe. 

0.00 

4.22 

n.22 

15.58 

19.22 

20.69 
26.50 
31. 11 
37.17 
43.23 
50.06 
56.20 
56.86 
60.80 
62.55 
67.23 
72.06 
74.00 


Localities. 


London  (Bichmond  st.) 
Hyde  Park  Janction  . . . 

IlcLerton  station 

Brecon  station 

Au  Sable  river,  track  . . . 

Do.       do.     bed 

Clandeboye  station 

Centralia  station 

Exeter  station , 

Hensall  station 

Bmcefield  station 

Clinton  station 

Maitland  river,  bed 

Loudesborough  station 

Blyth  station 

Summit 

Belsrave  station 

Bed  of  valley 

Wingham  station 


(464) 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

JPM. 

F^. 

559 

806 

639 

886 

690 

937 

653 

900 

624 

871 

598 

845 

641 

888 

620 

867 

628 

875 

652 

899 

643 

890 

672 

919 

695 

942 

727 

974 

834 

1,081 

877 

1,124 

815 

1,063 

765 

1,012 

834 

1,061 

GREAT  WESTERN — ^MAIN  LINE  AND   BRAN0HE8. 
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London^  Huron  and  Bruoe  brainek — Ck>ntiiiaed. 


Distftnoe 
fromQlen- 
Qoe  Jtmo- 
tion. 


0.00 

11.70 
11.70 
15.20 

26.75 

2a  00 
37.75 
46.20 
52.00 
53.25 
56.50 

63.00 

63.00 

64.25 

73.00 

83.50 

92.00 

96.60 

96.60 

103.20 

123.00 

125.75 

.  128.50 

138.00 

142. 75 

145.40 


Localities. 


Glenooe  Jonotion 

Thames  river : 

Track 

Bed 

Lawrence  (near) 

Kettle  creek : 

Bridge 

Bed  of 

8t.  Thomas  (near) 

Aylmer  (near) 

Corinth  station 

Otter  creek,  bed  of 

Tilsonbarg  (near) 

Cortland  (near) .^ 

Big  Creek : 

Track 

Bed  of 

Delhi  (near) 

Simcoe  station 

Jarvis  station 

Grand  river  bridge,  near  Caynga  station 

Bed  of  Grand  river 

G.  T.  R.  crossing 

Frank's  creek 

Welland  canal  feeder 

Wellaod  railway  crossing 

Stevensville  station 

Erie  and  Niagara  railway  crossing 

Niagara  river 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

Feel. 

Feet. 

48. 

728 

453 

700 

383 

630 

495 

742 

500 

747 

420 

667 

^20 

767 

514 

761 

520 

767 

404 

651 

538 

785 

529 

776 

515 

762 

424 

671 

548 

795 

472 

719 

454 

701 

468 

715 

368 

615 

324 

571 

369 

616 

328 

575 

339 

586 

330 

577 

345 

592 

348 

595 

325 

572 

WELLINGTON,  GRAY    AND   BRUCE   RAILWAY  COMPANY,  OPERATED  BY 

THE    G.   W.    R.    CO. 


Distance 

from  Harris- 

bnr^  Junc- 


tion. 


Milee, 


0.00 
2.40 
6.13 
11.82 
16.00 
17.72 
19.07 
19.38 
27.33 


Localities. 


Harrisborg,  junction  with  main  line  of  G. 

W.  R 

Fairchild's  creek  (Dumfries  branch),  track  . 

Branchton  station 

Gi^  station 

Preston  station 

Ballast  Hill 

Speed  river,  track 

Hesneler  station  '. 

Gnelph  station 


(465) 


Elevation 

above  Lake 

Ontario. 


Feet 


487 
513 
650 
641 
680 
718 
686 
605 
832 


Elevation 

above  mean 

tide. 


Feet. 


734 
760 
897 
888 
927 
965 
933 
949 
1,079 
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[BIILL.C 


WeUimgUmj  Oreg  onB  Bruee  roSiroy— Oontinned. 


Difltftnoe 

from 
Gnelph. 


0.00 
a70 

11.02 
11.02 
13.31 

14.76 

16.00 

19.00 

84.60 
S7.30 
31.10 
35.00 
42.10 
47.80 
54.23 
63.23 
69.01 
77.80 
84.29 

84.61 

84.61 

97.00 

101. 14 

101.30 


Localities. 


Oaelph  station 

Hunt's  creek,  bed 

Swan  oreek : 

Track 

Bed 

Elora  station 

Do.    Grand  river : 

East  side 

Bed 

Fer^s  station 

Irwine  river : 

East  side .' 

Bed 

Summit 

Goldstone.  station 

Drayton  station 

Moorefield  station 

Palmerston  station 

Harriston  station ••• 

Clifford  station 

Mildmay  station 

Walkerton  station 

Pinkerton  station 

Paisley  station 

Teeswater  river : 

Bed   

Track  over 

Port  Elgin  station 

Southampton  station 

Do.         Lake  HuroUi  Aug.,  1872 


Elevation 

above  Lake 

Ontario. 


Feet 


832 
902 

970 

911 

1,060 

1,080 

QQO 
Jfmt 

1,111 

1,135 

1,074 

1,235 

1,214 

1,147 

1,104 

1,007 

1,017 

967 

783 

686 

614 

529 

462 
525 
428 
369 
335 


Elevation 

above  meao 

tide. 


1,078 
1»14» 

1,217 
1,158 
1.297 

1,327 
1,239 
1,3SS 

1,382 

1,321 

1,482 

1,461 

1,394 

1,351 

1,314 

864 

1,234 

1,030 

933 

861 

77& 

709 
772 
675 
61^ 
582 


W.    G.    &   B.   B. SOUTH   EXTENSION. 


Distance 
from    Pal- 
merston. 


0.00 
5.62 
8.71 
14.68 
18.81 
21.78 
27.35 
30.00 
34.15 
35.00 
37.22 
38.54 
43.64 
50.00 
57.00 
58.18 
66.38 
66.41 


Localities. 


Palmerston  station 

Gowanstown  station 

Listowel  station 

Newry  station 

Henfinm  siding 

Ether  station 

Brussels  station 

Gravel  bed 

Bluevale  station 

Maitland  ri  ver^  bed 

Winffham  station 

Maitland  river,  bed 

Kinloss  ( Whitechurch)  station 

Lucknow  station 

Pineriverj  bed 

Ripley  siding 

Kincardine  station 

Kincardine,  Lake  Huron 


(466) 


Elevation 

above  Lake 

Ontario. 


FmL 
1,067 
1,038 
1,016 
957 
919 
927 
875 
848 
832 
797 
835 
767 
799 
663 
536 
560 
343 
335 


Elevation 

above  mean 

tide. 


1,314 
1,286 
1,263 
1,204 
1,166 
1,174 
1,122 
1.095 
1,07^ 
1,044 

i,oes^ 

1,004 
1,046 
910 
783 
807 
590 
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WELLAND    RAILWAY — OPERATED   BY   G.    W.    R. 


Localities. 


Lake  Ontario 

Saint  Catherine's,  old  stafcion 

G.  W.  R.  crossing 

Thorold  station 

AUanbnr^  station 

Port  Robinson  station ... 

Welland  river  bed 

Welland  station 

Port  Colbom  station 

Lake  Erie 


Elevation 

above  Lake 

Ontario. 


FeeU 


128 
210 
306 
345 
342 
322 
355 
339 
330 


Elevation 

above  mean 

tide. 


Feti, 


247 
375 
457 
553 
592 
589 
569 
602 
586 
577 


Note. — All  the  elevations  along  the  Great  Western  railway  and  it«  branches  were 
obtained  from  the  varions  profiles,  through  the  kindness  of  the  chief  engineer,  and 
reduced  to  a  common  datum. 

The  elevations  given  are  those  of  track  when  opposite  the  station ;  elsewhere  those 
of  the  natural  ground  have  been  adopted.  The  above  tables  cover  most  undulations 
of  surface  ranging  more  than  20  or  30  feet  in  height. 

HAMILTON  AND  NORTHWESTERN  RAILWAY. 


Distance 

from  Port 

Dover. 


0.00 
0.15 
8.90 
14.80 
15.96 
21.00 
23.30 

23.56 

23.75 
24.31 
26.<«) 
28.01 
29.69 
34.95 
39.18 

40.00 

42.00 
48.50 
50.00 
5L50 
57.40 
63.25 
76.00 
78.50 
93.00 


Location. 


Lake  Erie,  at  Port  Dover. . 
Jarvis,  Loop  Line  crossing 
Hagersville  (near) 


Grand  river  at  Seneca  : 

South  bank 

Bed 

North  bank 

Seneca,  crossing  of  plank  road 


Chippewa  creek 

Snmmit 

Brow  of  Niagara  escarpment 

Hamilton : 

Went  worth  street,  south 

Station  (King  street) 

Barton  street 

Went  worth  street,  north 

Burlington,  beach  (Ocean  House) 

do station 

do G.  W.  R  crossing 


Milton  station 

Georgetown  (gravel  bed) 

Glen  Williams 

Caledon  (sand  bed  near) . 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide 

» 

FeeU 

Feet 

t 

328 

575 

380 

627 

452 

699 

483 

730 

449 

<i96 

382 

im 

438 

685 

405 

652 

365 

622 

397 

644 

406 

653 

439 

6H6 

424 

671 

493 

740 

396 

643 

130 

377 

30 

277 

19 

266 

8 

255 

6 

253 

71 

318 

276 

523 

414 

661 

644 

89i 

663 

910 

696 

942 

Ball. 


(467) 
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ELEVATIONS   IN    CANADA. 
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Hamilton  and  Northwestern  Railway — Contiuued. 


Distaoce 

from  Port 

Dover. 

Location. 

Elevation 

above  T^ake 

Ontario. 

Elevation 

above  mean 

tide. 

100. 20 

Summit  north  of  Palfirrave 

Ftei, 
TilSt 
469 
549 
491 
805 
689 
460 
342 
331 

469 
695 
751 
508 
625 
475 

969 

111.50 

Heeton  iunction 

716 

120.60 

Everett  station  .... .............. ........... 

796 

129.20 

Glencaim  station 

738 

139.50 

Summit #.. 

1052 

143.00 

Dnntroon  station 

936 

147.60 

Nottawa  station 

707 

150.20 

CollinflTwood  station 

589 

do lake  Huron 

578 

0.00 

Beeton  iunction.  on  branch 

716 

12.50 

Thornton  station 

942 

.14.00 

Summit  station  ........ 

vStJ 

22.30 

Allandale  station 

755 

26.00 

Barrie  station 

872 

Barrie,  Lake  Simcoe 

722 

Note. — South  of  Hamilton,  elevations  refer  to  original  ground.    North  of  Hamilton 
reference  is  to  track. 

NORTHERN   RAILWAY — ^BIAIN   LINE. 


Distance 

from 
Toronto. 


0.00 
7.00 
8.12 
12.33 
14.50 
19.00 
22.75 
26.60 
34.30 
38.00 
4L00 
42.00 
44.50 
49.00 
52.00 
53.00 
67.00 
57.75 
61.50 
62.50 
63.00 
63.00 
68.75 
72. 75 
73.50 
74.50 
77.60 
80.00 
86.00 


Localities. 


Lake  Ontario,  at  Toronto 

Gravel  pit 

Weston  station 

York  station 

Thornhill  station , 

Richmond  Hill  (Gravel  pit) 

King  station 

SunSnit 

Newmarket  station 

Holland  Landing 

do -river 

Bradford  station 

Scanbons  station 

Gilford  station , 

Lefroy  station 

Gravel  ridge 

Bramley  station 

Craigvale  station 

Thompson  station 

Gravel  nit , 

Allandale  (near  Barrie) 

Lake  Simcoe 

Colwell  junction 

Nottawasaga  river , 

Angus  (Pine  river) : 

Gravel  ridge 

Brentwood  station 

Sunnidale  station 

Stayner  station 

(468) 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

Feet. 

Ftti. 

00 

247 

204 

451 

337 

584 

425 

672 

386 

633 

600 

847 

708 

955 

755 

1,002 

525 

772 

496 

743 

478 

725 

478 

725 

494 

741 

506 

753 

532 

779 

520 

767 

641 

888 

632 

879 

545 

792 

520 

767 

491 

738 

475 

722 

503 

750 

380 

627 

380 

627 

389 

636 

400 

647 

375 

G22 

470 

717 
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Northern  Railway -^Main  Line — Gontinned. 


DistaDce 

from 
Toronto. 


94.70 
94.70 
100.00 
106.10 
107.00 
112.00 
115.00 


Location. 


CoUingwood  station 

do Lake  Horon 

Craigleitli  station 

Gravel  pit 

Thombory  station 

Sommit 

Meaford  station 


Elevation 

above  Lake 

Ontario. 


Feet, 


343 
337 
344 
354 
365 
510 
427 


Elevation 

above 
mean  tide. 


Feet, 


590 
584 
591 
601 
612 
757 
674 


NORTHERN    RAILWAY MUSKOKA  BRANCH. 


Distance 

from 
Toronto. 


Milee, 

64.12 

64.20 

66.30 

70.00 

71.20 

78.20 

81.00 

82.50 

86.30 

88.50 

94.00 

95.00 

96.00 

99.00 

99.50 

100.50 

100.50 

100.70 

102.40 

104.40 

106.20 

106.00 

109.30 

in.  30 

112. 40 


Localities. 


Barrie  (Lake  Simcoe) 

. . .  do. .  .station 

Kempenfeldt 4.... 

Gowan 

Summit 

Hawkestone 

do 

Gravel  pit , 

Orillia 

Narrows  of  Lake  Coachoaching . 
Longford  station 


Severn  river,  east  branch . 

Washago 

Severn  river,  west  branch 

. .  .do. .  .station 

...do... station  (water)  ... 

...do.  ..river 

Gravel  pit 


Lethbridge  station.. 

Rock  pass 

Summit 

Gravenharst  station 
Maskoka  lake 


Elevation 

above  Lake 

Ontario. 


Feet. 


475 
479 
510 
572 
593 
532 
575 
483 
479 
486 
489 
519 
483 
482 
485 
478 
464 


480 
369 
509 
530 
605 
572 
500 


Elevation 

above  mean 

tide. 


Feet. 


722 
726 
757 
819 
840 
779 
822 
730 
726 
733 
736 
766 
730 
729 
732 
725 
711 


727 

616 
756 
777 
852 
819 
747 


(469) 
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ELEVATIONS   IN   CANADA. 
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NORTHERN   RAILWAY — PARRY   SOUND    BRANCH. 


Distance 

from  Col  well 

junction. 


0.00 

3.71 

4.15 

7.58 

11.04 

15.78 

2'2.G3 

25.95 

30.36 

35.61 


Lotalities. 


Col  well  Junction  (68.75  miles  from  Toronto) 

Sand  pit 

Minessing  station 

Sand  bed 

Phelpston  station 

Marsn^  track  over 

Wyeville  station 

Sammit  of  branch 

Penetangnishene  station 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

Feet, 

Feet, 

503 

750 

457 

704 

451 

696 

372 

619 

490 

737 

477 

724 

440 

687 

525 

772 

544 

791 

342 

589 

The  Hamilton  and  Northwestern  Railway  Company  and  the  Northern  Railway  Com- 
pany are  now  amalgamated.  The  levels  of  both  roads  were  furnished  through  the 
Kindness  of  Mr.  Harry  Holgate,  assistant  engineer  of  the  united  roads.  The  levels 
from  Lake  Erie  to  Hamilton,  were  obtained  from  the  chief  engineer  during  the  con- 
struction before  the  stations  were  located.  The  altitudes  of  the  stations  on  rforthcro 
Railway  refer  to  track. 

TORONTO,  GREY  AND  BRUCE  RAILWAY. 


Distance 

from 
Toronto. 


Miles. 
0.00 
2.25 
Ti.OO 
8.50 
14.00 

14.50 
15.20 

16.20 

18.00 
2L50 
^.30 
32.75 
34.00 
37.00 
38.75 
41.25 
44.60 
48.60 
52.50 
58.00 
64.50 
75.80 
76.20 
81.00 
86.00 
93.00 
98.00 


Localities. 


Elevation 

above  Lake 

Ontario. 


Elevation 

above  mean 

tide. 


Toronto  station 

do. .  .Queen  Street  junction 

Carlton  (sand  and  gravel  bed). 

Weston  station 

Sand  and  gravel  bed 

Humber  valley : 

East  side 

Bridge 

J       West  side 

I  Woodbridge  station 
Sand  and  gravel  bed 

Kleinburg 

Bolton  station 

Mono  Road 

Gravel  bed 

....do 

Charleston  station  (gravel  bed  near  by).. . 

Alton  station 

Orangeville  station 

do junction 

Sand  and  gravel  bed 

Shelburne  station 

Dundalk  station 

Summit 

Proton  station 

Flesherton  (adjacent  sand  and  gravel  bed) 

Markdale  station 

Berkley  station 


Feet, 

ti 

57 

160 

182 

280 

266 
224 

311 


Feet, 
255 
304 
407 
429 
527 

515 
471 

558 


370 

617 

468 

715 

591 

838 

729 

976 

710 

967 

990 

1,237 

1,130 

i,3n 

1,120 

1,367 

1,051 

1,298 

1,151 

1,398 

1.369 

1,616 

1,340 

1,587 

1,382 

1,629 

1,454 

1,701 

1,462 

1,709 

1,366 

1,613 

1,310 

1,567 

1,112 

1,359 

1,UB2 

1,329 

(470) 
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TorontOj  Orey  and  Bruce  Railway — Continaed. 


Distance 

from 
Toronto. 


100,00 
102.00 
108.80 
109.00 
in.  00 
114. 20 

120.80 


Localities. 


Gravel  (deposits  for  several  miles) 

Will iamsford  station .'. 

Speed  river 

Cnatsworth  station  (gravel  beds)  . 

Sydenham  river 

Rockford  station 

Owen  sonnd: 

Station 

Georgian  bay 


Elevation 

above  Lake 

Ontario. 


FeeU 
1,000 
965 
700 
697 
690 
655 

339 
335 


Elevation 

above  meanw 

tide. 


FeeU 
1,247 
1,212 
947 
944 
937 
918 

586 
582 


ALONG    WEST   BRANCH. 


52.60 
56.50 

Oo.  uU 

6L80 

68.70 

72.50 

79.00 

84.00 

86.00 

87.00 

91.00 

94.70 

103. 00 

108.00 

110.00 

120.00 


Orange  ville  junction 

Amaranth  station  (sand  and  gravel) 

Waldemar  station  . . .' . 

Luther  station 

Summit 

Arthur 

Kenilworth 

Sand  and  gravel  bed 

do 

Mount  Forest  station 

Page  station 

Harriston  station 

Fordwich  station 

Gorrie  and  Wroxeter  station 

Sand  and  gravel  beds 

Teeswater  station 


1,3G9 

1,616 

1,299 

1,546 

1,248 

1,495 

1,297 

1,544 

1,332 

1,579 

1,278 

1,525 

1,239 

1,486 

1, 130 

1.377 

1, 130 

1,377 

1,103 

1,350 

1,036 

1,283 

999 

1,246 

953 

1,200 

b76 

1.123 

850 

1,097 

777 

1,024 

Elevations,  referring  to  track,  were  furnished  through  the  kindness  of  Edmund 
Wragg,  Esq.,  chief  engineer  and  general  manager  of  the  railroad. 

CREDIT   VALLEY   RAILROAD. 


0.00 
6.80 
9.90 
14.20 
17.40 
20.40 
32.10 
38.70 
51.70 
57.20 
57.20 
67.20 
72. 10 
74. 30 
78.60 
81.60 
87.80 


Toronto  station 

Lambton  station 

Humber  river  bed 

Cooksville  station  (gravel) 

Streetsville  station 

do junction 

Milton  station 

Campbellville  station 


Gait  station 

Gait,  bed  of  Grand  river 

Ayr  station 

W  olverton  station 

Drumbo  station , 

Blandford  station 

Innerhip  station 

Woodstock  station 


8 

255 

165 

412 

153 

400 

146 

393 

252 

499 

306 

553 

416 

663 

682 

929 

760 

1,007 

089 

936 

616 

863 

718 

965 

715 

962 

7()6 

1,013 

725 

972 

725 

972 

700 

947 

(471) 
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ORANGEYILLE  AND  ELOBA  BBANCH. 


Distance 

firom 
Toronto. 


Localities. 


mUtB. 
21.60 
23.60 
29.10 
45.50 

46.25 
46.25 
48.20 
56.50 
48.20 
52.90 
56.60 
61.10 
64.50 
73.20 
75.70 


Streetsville  Junction 

Meads ville  station 

Brampton  station , 

Forks  of  the  Credit 

Credit  river : 

Bridge 

Bed 

Elora  junction  (Church  Falls) 

Orangeville 

Elora  junction 

Erin  station 

Hillsburg  statibn 

Garafraxa  station 

Sammit  station 

Fergus  station 

Elora  station 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

Feet. 

Feet, 

305 

552 

319 

566 

477 

724 

218 

1,068 

861 

1,108 

761 

1,008 

1,013 

1,260 

1,111 

1,358 

1.013 

1.260 

1,048 

1,295 

1,177 

1,424 

1,205 

1,452 

1,286 

1,533 

1,110 

1,357 

1,054 

1,301 

The  abov  levels  were  kindly  furnished  by  H.  S.  Holt,  Esq.,  chief  engineer. 

CANADA  SOUTHERN  RAILWAY. 


Distance 

from 
Buffalo. 


Milee, 

0.00 

0.11 

0.90 

2.22 

6.52 

7.22 

14.20 

17.51 

17.69 

22.50 

23.10 

26.50 

34.91 

42. 31 

64.12 

48.80 

49.53 

50.50 

55.49 

58.62 

66.49 

68.56 

68.57 

7L38 

77.60 

82.10 

83.33 

88.00 

88.43 

93.80 

105.19 


Localities. 


Niagara  river  at  Buffalo,  September,  9, 1870 

Fort  Erie  station 

Victoria  station 

Erie  and  Niagara  railway  junction 

Black  creek  bed 

Stevensville  station 

Brookfield 

Welland  station 

....do  ...canal bed  (1880) 

Forks  creek,  bed 

Perry  s  tation 

Atterclift'  station 

Canfield  (G.  T.  R.  crossing) 

Dean's  station 

Grand  river,  bed 

Decew's  pond,  bed 

Hagersville  station , 

Villa  Nova  station , 

Surface  of  ground 

Nanticoke  creek  bed 

Waterford  station 

Windham  station 

Pt.  Dover  and  Lake  Huron  railway  crossing. . . 

Hawtrey 

Otter  creek  bed   

Cornell  station  

Tilsonburg  station 

Springfield  station 

(472) 


Elevation 

Elevation 

above  Lake 

above  mean 

Erie. 

tide. 

Feet, 

Feet. 

00 

573 

24 

597 

34 

607 

35 

608 

—  5 

568 

16 

589 

#    37 

610 

16 

589 

—11 

562 

15 

5*38 

-12 

561 

17 

590 

18 

591 

48 

621 

92 

665 

64 

637 

8 

581 

27 

600 

125 

698 

167 

740 

159 

732 

182 

755 

145 

718 

190 

763 

244 

817 

219 

792 

213 

786 

159 

732 

224 

797 

233 

800 

223 

796 
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Canada  Southern  Railway — Gontinned. 


Distance 

fh>m 
Bnffalo. 

Localities. 

Elevation 

above  Lake 

Erie. 

Elevation 

above  mean 

tide. 

Mile$. 
112.01 

Cat  Fisb  creek 

Feet 

141 

193 

92 

184 

192 

153 

172 

138 

120 

150 

152 

166 

87 

78 

55 

29 

26 

19 

9 

31 

46 

73 

38 

12 

27 

7 

Feet. 

714 

118.29 

Saint  Thomas  station 

766 

119.66 

Kettle  creek  bed  ...--. 

665 

119. 75 

Surface  of  ffroand .-•• ...... .... 

757 

122.20 

Saint  Clair  iunction ..•..  ....•• ...... 

765 

127.27 

Shedden  station 

726 

131. 17 

lona  station  - 

745 

143.61 

Bismarck  station 

711 

148.10 

Rodney  station 

693 

151. 40 

Tavlor  station 

723 

154.10 

Muirkirk  station 

725 

156.23 

Hiffbflrate  station 

739 

161.82 

Ridcretown  station - 

660 

168.00 

Harwicb  station 

651 

175. 20 

Cbarinsr  Cross  station 

628 

181. 40 

BnxtoD  station. 

602 

185.41 

Fletcber  station 

599 

192.50 

Tilburv station. 

592 

195.00 

Baptist  creek  .-.. 

582 

199.00 

Comber  station 

604 

207.90 

Woodslee  station . .... . ...... .... ...... ...... 

619 

213.50 

Essex  Center  station 

646 

221.40 

Colchester  station 

611 

227.00 

Canard  river  bed 

585 

228.80 

Amherstbarcr.  ton  of  bank 

600 

229.20 

Detroit  river 

580 

CANADA  SOUTHERN  RAILWAY SARNIA  BRANCH. 


Distance. 

from 

St.  Thomas. 

Miles. 

0.00 

3.80 

5..'^0 

9.10 

12.20 

12.50 

19.20 

20.20 

25.40 

31.30 

35.10 

40.70 

48.00 

49.10 

56.70 

57.40 

66.40 

Localities. 


Saint  Thomas  station 

Saint  Clair  junction 

Loop  line  (8.  W.  R.)  crossing . . . 

Southwald  station 

Thames  river: 

East  bank 

Bed 

West  bank  at  Delaware  station 

Melbourne  station 

G.  W.  R.  crossing 

Ekfrid  station 

Walker's  station 

West  bank  of  Sydenham  river  . 

Inwood  station 

Oil  City  station 

Fox  Creek  bed 

Brigden  station 

Bear  Creek  bed 

Courtright 

—  do at  Saint  Clair  river  . 


Elevation 

Elevation 

above  Lake 

above  mean 

Erie. 

tide 

■ 

Feet 

Feet 

» 

193 

766 

192 

765 

174 

747 

172 

745 

146 

719 

75 

648 

157 

730 

162 

73 

173 

746 

177 

750 

159 

732 

160 

733 

118 

091 

90 

66;^ 

65 

638 

63 

636 

18 

591 

11 

584 

The  elevations  of  the  Canada  Southern  railway  were  furnished  through  the  kind' 
ness  of  W.  B.  Gossage,  Esq.,  chief  engineer  of  the  C.  S.  R.,  in  1881. 

(473) 
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GRAND   TRUNK   RAILWAY — BRANTFORD   AND  OODERICH  DISTRICT. 


Distance. 

from 

Int.  Bridge. 


0.00 
L75 
10.00 
20.00 
33.00 
38.88 
4(J.!!J5 
52.00 
59.38 
62.75 
64.75 
69.50 
75.00 
76.00 
71.38 
81.50 
83.50 


84.25 

87.00 
88.38 
93.38 
98.25 

loaoo 

115. 75 
120. 75 
120. 75 
123.12 
128.75 
133.63 
140.25 
148.38 
153.25 
161.25 
163.00 


Localities. 


Elevation 
above  Lake 
Ontario. 


International  Bridge 

Niagara  river  surface 

Fort  Erie  station 

Bertie  station 

Port  Colbome  station 

Welland  canal  feeder  bridge. 

Dunville  station 

Canfield  junction  Crossing. . . 

Cook's  station 

Seneca  (Caledonia)  station.. 


Big  creek  bed 

Onondaga  station 


G.  W.  R.  crossing 
Brantford  station 


Grand  river: 
Bed 

Bridge... 
Paris  station. 


Nith's  creek  bed 

Sammit  near  Drumbo 

Bright  station 

Tavistock  station 

Stratford  station , 

do. . .  bed  of  Avon  river. 

Sebrinp^ville  station 

Summit 

Mitchell  station 

Dublin  station 

Seaforth  station 

Clinton  station 


Goderich  station 

do . . .  (elevation  near  surface  of  Lake  Huron ) 


Feet. 


341 
320 
359 
371 
334 
339 
338 
369 
396 
411 
434 
370 
417 
484 
441 
459 
609 

568 
485 
596 
663 
589 
777 
794 
890 
943 
892 
926 
966 
875 
857 
762 
674 
670 
483 
338 


Eleyation 

above  mean 

tide. 


Feet. 


588 
567 
606 
618 
581 
586 
5a5 
616 
643 
658 
681 
617 
664 
731 
688 
706 
856 

815 

TS2 

843 

910 

836 

1.024 

1,041 

1,137 

J,  190 

1,139 

1,173 

1,213 

1.122 

1,104 

1,009 

921 

917 

730 

585 


GRAND   TRUNK   RAILWAY — WESTERN   DIVISION. 


Distance 

from 

Montreal. 

Miles. 

333.00 

:«8. 12 

341.  38 

342. 50 

342. 50 

346.50 

340.50 

348. 12 

353. 75 

Localities. 


Elevation      Elevation 
above  Lake  above  mean 
Ontario.  tide. 


Toronto  station 

Carlton  station 

Weston  station 

Humber  bridge 

...do river 

Mimico  bridge 

...do...  river 

Malton  station , 

Etobicoko  river  bed 


Feet. 

Feet. 

8 

255 

159 

406 

179 

426 

211 

458 

142 

3^9 

293 

540 

265 

512 

303  I 

550 

443  ' 

690 

(474) 
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Grand  Trunk  Railway — Western  Division — Continued. 


Distance 

from 
MoDtieal. 


Miles, 
354.12 
359.63 
3B1. 25 
361.25 
362.00 
362.75 
365.25 
366.75 
368.38 
372.63 
373.75 
374.00 
381.25 
381.38 
386.50 
391.00 
391.50 
395.38 

397.12 
396.00 

395.88 
401.75 
404.38 
408. 50 

401. 75 
402.88 
405. 12 
407. 62 
408.25 
414. 75 
420. 50 
421. 25 
426. 38 
431.38 

431. 38 
444. 50 

454.00 

432.25 
438.00 
440. 75 
446. 62 
453. 75 
461. 50 
467. 75 
467.75 
470.00 
473. 50 
478.88 
488.00 
492.25 
496.25 
501.50 


Localities. 


Brampton  station , 

Norval  station 

Credit  bridge 

do. .  river 

Georeetowh  station 

.....  do.,  junction  (H.  &  N.  W.  Ry.) 

Limebouse  station 

..  ..do.. siding , 

Acton  station , 


Elevation 

above  Lake 

Ontario. 


Eremosa  river  (water) 

Rockwood  station 

Speed  river  bed 

Gaelpb  station 

Mosboro  station 

Breslan  station 

Grand  river  bed 

Berlin  station 


Waterloo  station. 
Snmmit 


Berlin  junction. 


Bridge  near  Blair 
Gait  station 


Petersburg  station 

do summit 

Baden  station , 

Hamburg  station 

Nitb  river,  bed •. 

Shakespeare  station 

Port  Dover  and  Lake  Huron  Ry.  Crossing. 

Stratford  station 

Saint  PauPs  station 

Saint  Mary's  station 


London  Branch  junction 

Tborndale  station 

London  station 


Thames  river  (  water) 

Fish  creek  (bed) , 

Gran  ton  station 

Lucan  station 

Ailsa  Craig  station 

Parkhill  station 

An  Sable  bridge 

do... river  (bed) 

Widder  station 

TooVs  Creek  bridge 

Forrest  station 

Camalacbie  station 

Perch  station 

Black  well  station 

Samia  station 

do. (water  in  St.  Clair  river). 


Feet 


466 
572 
581 
467 
600 
627 
810 
847 
912 
972 
894 
936 
783 
821 
838 
778 
714 
854 

811 

869 

848 
730 
653 
633 

964 
1,002 
910 
880 
836 
937 
947 
943 
919 
836 

836 
689 
568 

741 
698 
787 
744 
507 
416 
370 
347 
435 
476 
465 
402 
348 
355 
340 
335 


Elevation 

above  mean 

tide. 


Feet, 

713 

819 

828 

714 

847 

874 

1,057 

1,094 

1,159 

1,219 

1,141 

1,163 

1,030 

1,068 

1,085 

1,025 

961 

1,101 

1,058 
1,116 

1,095 
977 
900 
880 

1,211 
1,249 
1,157 
1,127 
1,083 
1,184 
1,194 
1,190 
1,166 
1,083 

1,083 
936 
815 

988 
945 
1,034 
991 
754 
663 
617 
594 
682 
723 
712 
649 
595 
602 
587 
582 


(475) 
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Orand  Trunk  Bailtcay — Western  I>ivi8ion — Coutinned. 


Distance 

from  Port 

Horon. 


Miles, 

505.63 
523.00 
528.88 
540.50 
552.00 
561.00 


IN  MICHIGAN. 

Port  Huron  station 

Chicago  and  Grand  Trunk  Junction 

Michigan  Air-Line  junction 

New  Uaven 

Clinton  river  (water) 

Connois  river  (water) 

Detroit  junction 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide. 

Feet. 

Fett, 

341 

588 

376 

623 

476 

•        723 

382 

629 

326 

573 

361 

608 

347 

594 

GRAND   TRUNK   RAILWAY CENTRAL   DIVISION. 


Distance. 

from  Mont- 

real. 

Miles. 

•0.00 

14.50 

20.50 

24.00 

37.50 

43.12 

45.00 

53.75 

67.38 

61.50 

99.00 

104.38 

112. 12 

113.50 

125.25 

129.50 

138.00 

146. 12 

155.00 

162. 50 

168.38 

172. 63 

197.00 

108.50 

206.63 

220.25 

220.62 

231.  tf8 

232. 12 

241.50 

245.00 

249.00 

263.  .^>0 

270.25 

278. 00 

288.88? 

290.25 

293. 25 

Localities. 


Montreal  (crossing  Wellington  street) 

Point  Clair  station 

Saint  Anne  station 

Vandreuil  station 

Coteau  Landing  station 

Ri  vi^re  Baudette  station 

Interprovincial  line 

Lancaster  station 

Cornwall  station 

Farran's  Point  station 

Iroquois  station .• 

Edwardsbnrg  (Cardinal)  station 

Prescott  junction 

do.,  station 

Brockville  station 

I-.ynn  station 

Mallorytown  station 

Lansdown  stat  ion 

Ganonoque  station 

Ballantyne's  station 

Rideau  station 

Kingstown  station 

Napauee  river  (water) 

Tyendinaga  station 

Belleville  station 

do  ... Moira  river  (water) 

Trent  river  (water) 

Trenton  station    

Brighton  station 

The  Dangers 

Colborne  station 

Colbourg  station 

Port  Hope  station 

Newton ville  station 

Newcastle  station 

Bowmansville  station 

« 

(476) 


Elevation 

Elevation 

above  Lake 

above  mean 

Saint  Peter. 

tide. 

Feet. 

Feet. 

40 

51 

98 

109 

113 

124 

82 

93 

150 

161 

.162 

173 

160 

171 

154 

165 

181 

192 

231 

242 

232 

243 

266 

277 

292 

303 

299 

310 

270 

281 

275 

286 

325 

336 

323 

334 

250 

261 

350 

361 

292 

303 

263 

274 

359 

370 

266 

277 

325 

336 

275 

286 

256 

267 

238 

249 

254 

265 

293 

304 

259 

270 

311 

322 

286 

297 

276 

287 

283 

294 

285 

296 

252 

263 

369 

380 

BPBKCXB.] 
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Orand  IVunk  Railway — Central  iWrmon— Con tiuued. 


Distance 
from  Mont- 
real. 

1 

Localities. 

Elevation 
above  Lake 
Saint  Peter. 

Elevation 

above  mean 

tide. 

Miles, 
299.50 

Oshawa  station -. 

Feet, 
322 
2.57 
276 
255 
547 
535 
242 
243 
235 

Fe*si, 

333 

303. 50 

Whitbv  station 

266 

309.75 

Daffin's  Creek  station .................... 

287 

316. 50 

Port  Union  station 

266 

32;i38 

Summit 

558 

324.00? 

Scarboro  i  unction 

546 

331.36 

Don  creeK  rbridcre) 

253 

333.00 

Toronto  station 

'    254 

. . .  do ....  Lake  Ontario 

246 

GRAND   TRUNK   RAILWAY — EASTERN   DIVISION. 


0.00 


6.50 
10.00 
14.88 
21.12 
21.12 
22. 25 
28.12 
35.62 
36.12 
42.62 
48.00 

54.38 
54.75 
59. 75 
62.00 
66.12 
69. 12 
74. 75 
76.50 
86.38 
94.50 
100. 75 

101. 12 

104. 13 
111.  12 
114.37 
117. 13 
122.^0 
127.62 
132. 50 


137.00 
141.25 
147.88 
155.25 
162.75 

162.88 
166.50 


Montreal : 

Point  Saint  Charles 

Center  of  Victoria  bridge  

Saint  Lawrence  river  (beneath  Victoria 

bridge) 

Saint  Lambert's  junction 

Saint  Hubert's  station 

Saint  Bruno  station 

Beloil  station  

. . .  do  . .  Richelieu  river  (surface) 

Saint  Hilaire  station 

Saint  Madeleine  station 

Saint  Ilyacinthe  station 

Yomaska  river  (bed) 

Britannia  Mills  station 

Upton  station 

...do..  .Black  river  (surface) 

Acton  station 

Southeastern  Railway  junction 

Moose  river  (surface) 

Danby  station 

South  Durham  station 

Lisgar  station   

Saint  Francis  river  (surface)  

Richmond  station 

Windsor  station 

Brompton  Falls  station  

Magog  river 

Sherbrooke  station 

Leunoxville  station 

Waterville  station 

Comptou  station 

Richby  station 

Coaticoke  station 

Dixville  station 

International    boundary    (Canada    and    the 

United  States) 


Lake  station,  Vermont 

Summit,  Vermont 

Island  Pond  station,  Vermont 

Wenlock  station,  Vermont 

Connecticut  River  Bed,  New  Hampshire  and 

Vermont,  State  Line , 

North  Stratford ,  New  Hampshire 

Beathes,  New  Hampshire 


40 

51 

104 

115 

22 

33 

65 

76 

80 

91 

87 

98 

52 

63 

37 

48 

75 

86 

108 

119 

100 

111 

54 

65 

211 

222 

193 

204 

156 

167 

301 

312 

310 

321 

330 

341 

427 

4.% 

598 

609 

518 

529 

466 

477 

380 

391 

409 

420 

460 

471 

452 

463 

475 

486 

489 

500 

•    635 

646 

723 

r34 

808 

819 

996 

1,007 

1,116 

1,127 

1,340 

1,351 

1.241 

1.252 

1,367 

1,378 

1,176 

1,187 

1,140 

1,151 

862 

873 

897 

906 

865 

876 

(477) 
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Grand  Trunk  Railway — Eastern  Division — Gontinaed. 


Distance, 
from  Mont- 
real. 


miea, 
170. 87 
174.38 
180.25 
180.87 
190.00 
195.75 
202.38 
207.75 
211.50 
217. 75 
227.25 
232.00 
241.62 
250.00 
256.50 
261.00 
267.50 
269.75 
269.88 
274. 62 
282.00 
286.00 
288.38 
291.75 
296.00 
297.75 


267.50 
271.50 
272. 63 
273.00 


Localities. 


Stratford  Hollow  station,  New  Hampshire  — 

Orovetowu  junction,  New  Hampshire 

River  Ammonoosnc  (bed)  New  Hampshire.... 

Stark  station ,  New  Hampshire 

West  Milan  (bed)  New  Hampshire 

Milan,  water  station.  New  Hampshire 

Berlin  Falls  station.  New  Hampshire, 

Gorbam  station.  New  Hampshire 

Shelburne  station,  New  Hampshire 

Gilead  station,  Maine 

Bethel  station,  Maine 

Loche  station,  Maine 

West  Paris  station,  Maine 

South  Paris  station,  Maine 

Oxford  station,  Maine 

Mechanic  Falls  station ,  Maine 

Lewiston  junction,  Maine 

Danville  junction,  Maine 

Maine  Central  railway  (crossing)  Maine 

New  Gloucester  station ,  Maine 

North  Yarmouth  station,  Maine 

Yarmouth  station,  Maine 

Cumberland  station,  Maine 

Falmouth  station.  Maine 

Portland  and  Rochester  j unction,  Maine 

Portland  station,  Maine 

LEWISTON  BRANCH. 

Lewiston  junction  (main  line)  Maine 

Taylor  Brook,  Maine 

Auburn  station,  Maine 

Lewiston  station,  Maine 


Elevation 
above  Lake 
Saiot  Peter. 


Elevation 

above  mean 

tide. 


Feet. 

869 

889 

954 

960 

1,103 

1,066 

1,022 

798 

709 

716 

654 

726 

486 

392 

333 

300 

248 

203 

200 

118 

102 

96 

85 

51 

13 

14 


248 
205 
148 
140 


GRAND    TRUNK   RAILWAY — QUEBEC    AND    RICHMOND    DIVISION. 


0.00 

76.50 

88.38 

92.50 

100.50 

108. 50 

117.25 

123.25 

13L38 

130.00 

143.88 

152. 12 

157. 75 

164.88 

172. 00 


Montreal 

Richmond  station 

St.  Cyr  siding 

Kingsey  station 

Warwick  station 

Arthabaska  station 

Stanfold  station 

Somerset  station 

St.  J  ulie  Station 

Lyster  station 

Methot's  Mills  station 

St.  Agassit  station 

Craig's  Road  station 

Chandi^ro  Curve  station 

Point  Levi  (opposite  Quebec)  station 


380 
471 
433 
470 
419 
117 
431 
464 
435 
433 
395 
324 
218 


391 
482 
444 
481 
430 
128 
442 
475 
446 
444 
406 
335 
229 
14 


Through  the  permission  of  Mr.  Hanueford,  the  chief  engineer  of  the  Grand  Trunk  rail- 
way, Mr.  James  Wilson  procured  for  me  tbe  levels  of  the  Grand  Trunk  railway  along 
its  various  divisons.  As  the  original  profiles  were  burned,  the  road  has  subsequently 
been  releveled,  and  the  elevations  of  all  the  towns  refer  to  track  opposite  the  various 
stations.  Tbe  borizontal  measurements  on  the  modern  profiles  do  not  always  agree 
with  those  on  time-tables,  which  were  taken  from  the  orginal  profiles,  and  underwent 
subsequent  changes. 

(478) 
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TORONTO   AND    N1PIS8ING    RAILWAY. 


Dihtance. 

from 
Toronto. 


Milea, 
0.00 
9.00 
14.00 
17.00 
20.00 
22.50 
29.00 
34.00 
36.00 
41.00 
49.00 
53.00 
59.00 
63.00 
64.75 
66.00 
71.00 
74.50 
76.00 
79.00 
87.00 


Localities. 


Toronto  St  ation 

Scarboro  j  unction 

Agincourt  station 

Millikeus  station , 

Union vi  lie  station 

Markham  station 

Stouffville  station 

Goodwood  station 

Summit  station , 

Ux bridge  station 

Wicks  station 

Sunderland  station 

Canniu|j^on  station 

Woodville  station , 

Midland  railway  junction 

Arcyle  juuction 

Eldon  junction , 

Portage  road 

Kirkiield  station 

Victoria  road 

Coboconk  station 

—  do  ...  outlet  of  Balsam  lake 


Elevation 

above  Lake 

Ontario. 


Feet. 


(t) 


8 
300 
322 
404 
330 
393 
645 
843 
893 
630 
609 
604 
599 
649 
634 
613 
623 
664 
645 
590 
600 
588 


Elevation 

above  mean 

tide. 


Feet. 
255 
547 
569 
651 
577 
640 
892 
1,090 
1,140 
877 
a56 
651 
846 
896 
881 
860 
870 
911 
892 
837 
847 
835 


These  elevations  refer  to  track  opposite  stations.  They  were  furnished  through 
the  kindness  of  W.  Goodenham,  jr.,  Esq.,  president  and  managing  director  of  the  road. 
The  road  has  subsequently  passed  under  the  management  of  the  Midland  railway. 

MIDLAND    RAILWAY. 


Distance. 

Arom 
Port  Hope. 


Milee. 

0.00 

L50 

3.00 

5.00 

8.00 

12.00 

13.25 

14.00 

17.50 

20.33 

22.75 

24.00 

26.00 

29.00 

32.25 

33.75 

41.00 

4L25 

42.50 

44.00 

48.00 


Localities. 


Lake  Ontario  at  Port  Hope  . . . 

Sand  ridge 

Clay  ridge 

Quay's  station 

Penytown  station 

Clay  ridge 

Ridge 

Summit  station 

Millbrook  station 

Ridge 

Caran's  Creek  (bed) 

Ridge 

Valley 

Ridge 

Pigeon  creek  (bed) 

Bidae ,.. 

Lindsay  station 

Sengog  river  (below  dam) 

. .  do  ...  river  ^above  dam) 

Victoria  Junction 

Cambray's  ridge 

(479) 


Elevation 

Elevation 

above  Lake 

above  mean 

Ontario. 

tide 

• 

Feet. 

Feet. 

00 

247 

95 

342 

140* 

387 

234 

481 

405 

652 

558 

805 

666 

912 

663 

910 

525 

772 

650 

897 

525 

772 

675 

922 

387 

634 

665 

912 

558 

805 

663 

910 

618 

865 

561 

808 

566 

815 

606 

853 

e79 

926 
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Midland  Railtcay — Goutinued. 


Distance 

from    Port 

Hope. 


Milts. 
57.00 
65.00 
67.00 
67.50 
69.00 
73.00 
73.50 
75.00 
78.00 
83.00 

90.00 
101.00 
108.00 
118.00 


Localities. 


Elevation 

above  Lake 

Ontario. 


Woodvi He  junction 

fieaverton  station 

Lancaster,  surface  of  Simcoe  lake 

Talbot  river  (bed) 

Gamebridge  tatlon 

Brechin  station 

Ridge  of  rocks 

>  Mara  swamps 

Bed  of  narrows  between  Simcoe  and  Conchou- 
ohing  lakes. 

North  river  bed 

Coldwater  river  bed 

Sturgeon  river  bed 

Midland,  Georgian  bay  (average  water-level) 


Elevation 

above  mean 

tide. 


Feet 


897 
763 
724 
712 
797 
757 
766 

730 

704 

636 

588 
578 
579 


LAKEFIELD    BBANCH. 


17.00 
24.25 
30.50 


Millbrook  Junction  . . 

Moffat's  creek 

Peterborough  station 


772 
617 
650 


MIDLAND  RAILWAY — WHITBY  DIVISION. 


Distance 

ftom 
Whitby. 


Miles, 

0.00 

0.75 

2.00 

6.00 

7.50 

12.00 

14.00 

19.00 

24.00 
29.00 
31.50 
3.3.50 
42.00 
43.50 
45.25 


Localities. 


Lake  Ontario  at  Whitby 

G.  T.  R.  junction 

Whitby  station 

Gravel  ridge 

Brooklin  station 

Clay  ridge 

....do 

Port  Perry  station 

do....  Lake  Scugog 

Clay  ridge 

....do...... 

Manilla  station 

Clay  ridge 

....  do opposite  to  Mariposa  station 

....do 

Lindsay  station 


Elevation 

above  Lake 

Ontario. 


Feet. 

00 

21 

41 

251 

292 

.649 

781 

592 

596 

628 

680 

708 

674 

637 

673 

604 


(t) 


Elevation 

above  mean 

tide. 


Feet. 

247 
268 
288 
496 
539 
896 
1,028 
839 
843 
875 
927 
965 
921 
884 
920 
851 


(480) 
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GRAND  JUNCTION  DIVISION  OF   MIDLAND  RAILWAY. 


Distance 

from 
Belleville. 


Mile$. 
0.00 
15.00 
19.25 
20.00 
26.00 
32.00 
33.10 
33.50 
44.00 
44.75 
49.25 
53.75 
56.75 
61.25 
65.00 

66.00 


Localities. 


Lake  Ontario  at  Belleville 

Junction  of  N.  Hastings  branch 

Ra  wdon  creek  bed 

Stirling  station 

Bed  of  creek 

.do 

Trent  river  bed  (limestone) 

Campbellford  station 

Hasting  station  

Trent  nver  bed  above  Hastings'  dam 
Onse  river  bed 


Indian  river  bed  (limestone)  

Ridge 

Otonabee  river  bed 

Otonabee  river  (surface  of  water) 
Peterborough  station 


Elevation 

above  Lake 

Ontario. 


Feet. 


00 
269 
157 
168 
128 
293 
232 
260 
388 
365 
3r3 
455 
390 
495 
'369 
385 
403 


Elevation 

above  mean 

tide. 


Feet. 


247 
516 
404 
415 
375 
540 
479 
607 
635 
612 
620 
702 
637 
742 
616 
632 
650 


NORTH   HASTINGS   BRANCH   OF    GRAND   JUNCTION   DIVISION. 


0.00 
5.00 
9.00 
15.00 
20.00 
23.00 
24.00 
26.50 
27.50 
29.75 
33.50 
34.50 
37.00 
39.00 


Lake  Ontario  at  Belleville. 

Harden 's  Comers 

Moira  river  bed 

North  Hastinfi:8  junction. . 

Rawdon  creek 

do 

White  lake  (surface) 

Granite  ridge 

Moira  lake  (surface) 

Madoo  station 

Seymour's  mine  (surface) . . 

Stoney  ridge  (surface) 

Moore's  mine  (surface) 

Eldorado  (terminus) 


102.00 
88.00 
269.00 
230.00 
313.00 
327.00 
333.00 
272.00 
337.00 
508.00 
574.00 
538.00 
510.00 


247.00 
349.00 
335.00 
516.00 
477.00 
560.00 
574.00 
580.00 
519.00 
584.00 
755.00 
82L00 
785.00 
757.00 


T.  A.  Hav,  £s(]f.,  acting  engineer  of  the  Midland  railway  and  Grand  Junction  rail- 
way, kindly  furnished  all  tne  above  elevations  of  the  Midland  railway  and  its 
branches. 

ONTARIO  AND  QUEBEC  RAILWAY. 


Distances. 

from 

Carlton. 

Localities. 

Elevation 

above  Lake 

Ontario. 

Elevation 

above  mean 

tide. 

MUes. 
0.00 

3.82 

Carlton  station,  junction  with  Credit  Valley 

railway  (about  5  miles  from  Toronto) 

Yorkville  station 

Feet, 

147.00 
159.00 

174.00 
64.00 

Feet. 

394.00 
406.00 

7.20 

River  Don : 

Banks 

421.00 

Bed 

3n.oo 
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Ontario  and  Quebec  Railway — Oontinaed. 


Distance 

from 
Carlton. 

Localities. 

Elevation 

above  liake 

Ontario. 

Elevation 

above  mean 

tide. 

Miles, 

8.82 

Little  Don  river  bank 

^      Feet 
204.  OC 
91.00 
324.00 
239.00 
399.00 
638.00 
640.00 
i^.OO 
817.00 
401.00 
376.00 
3«7.00 

414.00 
344.00 
360.00 
324.00 
208.00 
252.00 
210.00 
363.00 
363.00 
389.00 
505.00 
328.00 
324.00 
184.00 

Feet. 
451.00 

do 

338.00 

13.31 

Affinconrt  station 

571.00 

18.14 

R^er  Rouflre  bed 

486.00 

23.78 

Dnffin's  creek  station 

646.00 

29.22 

Claremont  station 1 

885.00 

38.12 

Myrtle  station s ..• 

687.00 

54.32 

Summit 

1. 100. 00 

56.21 

Pontypool  station 

1,064.00 
64a  00 

68.30 

Casan  station 

77.35 

Peterborough,  bed  of  Otonabee  river 

Water-leveloi  river 

623.00 
(34.00 

88.50 

Indian  river 

661.00 

113.65 

Crow  river ...te.. ......... 

591.00 

131.60 

Gravel  ridire 

607.00 

132.80 

Tweed  vilCure 

571.00 

135.40 

Moira  river  oed  (limestone) 

455.00 

135.90 

Granite  ridse 

499.00 

136.80 

Stoco  lake 

457.00 

610.00 

Clear  lake 

610.00 

156.55 

Sharbot  lake 

636.00 

17^60 

Summit 

752.00 

Fall  river  crossing 

575.00 

McGowan's  lake 

571.00 

180.43 

Perth  station 

431.00 

As  the  road  was  not  completed  in  the  summer  of  1883,  the  stations  east  of 
Peterborough  were  not  looatea,  but  the  oountij  does  not  differ  greatly  in  altitadea 
from  those  of  the  few  above-mentioned  lakes,  &c. 

These  elevations  were  obtained  from  C.  E.  W.  Dodwell,  Esq.,  engineer  of  the  On- 
tario and  Quebec  railroad. 

SAINT   LAWRENCE   AND    OTTAWA   RAILROAD. 


Distance 

from 
Prescott. 


MUee, 
0. 
3. 
7. 

16. 

22. 

27. 

40. 

52. 

53. 


00 
41 
86 
25 
25 
18 
15 
78 
20 


Localities. 


Saint  Lawrence  river  at  Prescott 

Comer's  ridge  .• 

Nation  river  bed 

Kemptville 

Rideau  creek , 

Spratt's  ridge 

Bed  of  Rideau  river 

Ottawa  station *. . , 


Elevation 

above  Lake 

St.  Peter. 


Feet, 
228.00 

•309.00 
267.00 
344.00 
280.00 
262.00 
340.00 
100.00 
122.00 


Elevation 

above  mean 

tide. 


Het, 
23^.00 
320.00 
278.00 
355.00 
291.00 
273.00 
35L00 
111.00 
133.00 


These  elevations  were  taken  fh>m  the  profiles  furnished  by  the  chief  engineer,  J. 
8.  Macklin,  Esq. 

The  record  of  elevation  of  datum  was  defective,  and  the  above  redactions  appear 
to  be  about  27  feet  too  low. 
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SAINT   LAWRENCE    RIVER. 


Distance 

from 
Montreal. 

• 

Looalities. 

Elevation 
ahove  Lake 
Saint  Peter. 

Feet. 

Elevation 

above  mean 

tide. 

Miles, 

Flats  of  Lake  Saint  Peter,  Saint  Lawrence 
river,  to  which  hicrU  tide  reaches 

Feei. 
11.00 

0.00 
8.50 

Montreal,  foot  of  No.  1  Lock,  Lachine  Canal. 
Lake  Saint  Lonis 

i2.*66' 

55.75 

55.75 
140.00 

140.00 
189.25 

189.25 

19:^25 

197.00 
212.  25 

212. 25 
228.00 
234.00 

1 

23.00 
6(>.  75 

23.75 

Beanharnois  Canal : 

Foot  of 

66.75 

35.00 

Head  of 

151.00 

67.75 

Cornwall  Canal: 

Foot  of 

151.00 

79.25 

Head  of 

200.25 

84.25 

Farran's  Point  Canal : 

Foot  of 

200.25 

85.00 

Head  of 

204.25 

95.50 

Rapide  Flat  Canal : 

Foot  of 

208.00 

99.50 

Head  of 

223.25 

101.00 

Galops  Rapids  Canal : 

Foot  of 

223.25 

111.62 

Head  of 

239.00 

178. 00 

Saint  Lawrence,  nuvigation  at  Kingston 

245.00 

OTTAWA   RIVER   AND    RIDEAU   NAVIGATION. 

0.00 

Foot  of  No.  1  Lock.  Montreal 

12.00 

55.75 
118.00 

23.00 

8.50 

Junction  of  Ottawa  and    Saint   Lawrence 
rivers  at  head  of  Lachine  canal 

66.75 

120.00 

Entrance  to  Ridean  canal  at  Ottawa  city 

129.00 

Ridean  canal  and  other  water-courses  between  Ottawa  citv,  on  Ottawa  river,  and 
the  Saint  Lawrence  river,  at  Kingston,  form  a  navigation  of  126.25  miles  in  length, 
with  the  summit  of  navigation  400  feet  above  lake  Saint  Peter,  or  411  feet  above 
mean  tide. 

The  river  elevations  are  taken  from  the  Reports  npon  Public  Works  by  the  Chief 
£ii^ineer  of  Canals. 

QUEBEC,  MONTREAL,  OTTAWA    AND    OCCIDENTAL   RAILWAY 


Distance 

from 
Montreal. 


Localities. 


Elevation  |  Elevation 
above  Lake ;  above  mean 
Ontario.  tide. 


MONTRKAL  TO   OTTAWA. 

Miles, 
0.00  I  Montreal,   Hochelaga    street  uiid    Montreal 

avenue  

2. 92  i  Mile-end  station 

b.22  '  Riviere  des  Prairicit: 

;  South  bank 

'  Surface  of  water 

Rocky  bed 

8.66  1  North  bank 

14.20  : 


Feet, 


Bull  6— 3 
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Feel, 
70 
225 

82 
00 
:tt 
87 
150 
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Quebec^  Montreal^  Ottawa  arid  Ocddeniul  Raihvay — (Jontiimed. 


Distance 

from 
Montreal. 


Miles. 
15.51 
15.81 
18.  ()0 
25. 80 
41.85 
25. 90 
30.72 


35.67 
42. 55 
47.00 
50.00 
55.50 
58.51 
63.30 
72.83 
75.f50 
82.97 
83.17 
88.74 
91.00 
98. 20 


108.80 
112.50 
116.78 
124.24 


Localities. 


Elevation  |  Elevation 
above  lake  |  above  mean 
Ontario,     i        tide. 


Montreal  to  Ottawa-— Continued. 


Feet. 


Saint  Rose  station 

Mille  Isles  (bed  of  river) 

Saint  Jerome  junction  

Saint  Janvier  station 

Saint  Jerome  station 

Dobbies  station 

Saint  Scholastique  station  

do Bell  river  bed 

Saint  Hermas  station 

Lacbute  station  

Muddv  brancb  station 


Grenv  ille  station 

Calumet  river 

Pointe  an  Cbdve  station 

Montebello  station 

Papineanville  station . . 
Nation  river  bed 


Thurso  station 

Blanche  river  bed 

Buckingham  station 

do Riviere  aux  Licvres,  bed. 

East  Templeton  station 

Gatineau  Point  station 

Hull  station 

Aylmer  station 


Feet 


8o 
43 
135 
220 
311 
227 
238 
214 
257 
225 
262 
340 
210 
147 
188 
172 
155 
125 
185 
186 
128 
183 
150 
155 
175 
185 
222 


Tho  levels  of  this  section  of  the  Quebec,  Montreal,  Ottawa  and  Occidental  Railwav 
wore  furnished  from  the  construction  nrofiles  (referred  to  harbor  datum),  firom  which 
they  were  reduced  to  mean  ocean  level. 
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AliPHABETIC    liTST    OF    EliEVATIONS    IK    CANADA,  AB- 
STRACTED FROM  THE  FOREGOING  PROFIIiBS. 


Station. 


Acton,  Ontario 
Quebec 

Agincourt 

Ailtta  Craig 

AUanbnrg 

Allandale 

..do 


Attarcliffe 

Alton 

Amaranth 

Angus  (Pine  River). 

Appin 

Argyle 

Arthabaska 

Arthur 

Aylmer 

Ayr 


Baden 

Bailanty  ne's 

Baptist  Creek 

Barrie 

Do 

Do.. Lake  Simcoe 

Beaverton 

Bee  ton  Junction 

Beechville 

BelCTave 

Belleville 

BeloBil 

Do . .  Richelieu  river  (surface) . . . 

Beamsville , 

Berkeley 

Berlin 

Do.. Junction 

Bertie 

Bismarck 

Blackwell 

Blandford 

Bluevale 

Blyfh 

Bolton 

Bothwell 

Bowman  ville 

Bradford 

Bramly 

Brampton 

Do 

Branchton 

Brantford 

Do bridge  over  Grand  river 

Do....  bed  of  Grand  river 


Authority. 


Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

T.  4StN.  R.R 

Grand  Trunk  R.R 

WellandR.  R 

H.  &N.  W.  R.R 

Northern  R.R 

Canada  Southern  R.  R . 

T.,G.  &B.  R.R 

T. ,  G.  oL  B.  R.  R...... ... 

Northern  R.  R 

Great  Western  R.  R  . ... 
T.  oL  jS  .  R.  R....  ........ 

Grand  Trunk  R.  R 

T>,  G.  oL  B.  R.  R........ 

Q.,  M.,0.  &O.R.R 

Credit  Valley  R.  R.... 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

Northern  R.  R 

H.&N.W.R.R 

Northern  R.R 

Midland  R.  R 

H.&N.W.R.R 

Great  Western  R.R  .... 
Great  Western  R.  R  .... 

Grand  Trunk  R.  R 

Grand  Trunk  R.R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

T., G.  <&  B.  R.  R.... ..... 

Grand  Trunk  R.  R 

Grand  Trunk  R.R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R  . 

Grand  Trunk  R.  R 

Credit  Valley  R.R  .... 

W.,  G.  &,  B.  R.  R.... .... 

Great  Western  R.R  .... 

T.,G.&B 

Great  Western  R.  R  . . . . 

Grand  Trunk  R.  R 

Northern  R.R 

Northern  R.  R 

Credit  Valley  R.  R 

Grand  Tnink  R.  R 

W.|  G.  &-  B.  R.  R ...... . 

Grand  Trunk  R.  R 

Great  Western  R.  R  ... 


Feet. 

1,150 

312 

569 

754 

592 

755 

738 

591 

1,298 

1,546 

627 

743 

860 

430 

1,585 

222 

965 

1,157 

361 

^ 

726 

872 

728 

763 

716 

907 

1^062 

286 

63 

48 

294 

1,329 

1,101 

1,095 

618 

711 

602 

972 

1,079 

1,081 

838 

691 

263 

725 

888 

724 

713 

897 

706 

659 

645 
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Station. 


Brechin 

Brecon 

Brentwood 

Brealaa 

Brigden 

Bright 

Brighton 

Britannia  Mills 

Brockville 

Brompton  Falls 

Bronte ; 

Brookfield 

Brooklin 

Bmcefield 

Bmssels 

BnckiDgham 

Bnrford 

Bnriington 

Do Beach  (Ocean  Hoose) . 

Do.... (G.W.E.R. crossing)  . 

Bnxton 

Carlton 

Do. (sand  and  gravel  bed). ... 

Caledon  (sand  bed  near) 

Camalachie 

Campbellford 

Campbellville 

Canaan , 

Canfield  (G.  T.  R.  B.  crossing) 

Do .  .Junction  crossing 

Cannington 

CentraUa 

Chandi^re  Curve 

Charing  Cross 

Charleston  (gravel  bed  near) 

Chatham 

Chatsworth  (gravel  beds) 

Clandeboyue 

Claremont 

Clear  lake 

Cliflford- 

Clinton , 

Do 

Coaticoke 

Coboconk 

Cobourg 

Colbome , 

Colchester 

Collingwood 

Do 

Colwell  junction , 

Comber 

Comptou 

Cook's  Station 

Cooksville  (gravel) 

Copetown  

Corinth 

Cornell 

Cornwall 


Authority. 


Great  Western  B.  B 

Northern  E.R 

Grand  Trunk  R.R 

Canada  Southern  R.  R . . 

Grand  Trunk  R.R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.R 

Grand  Trunk  R.R 

Great  Western  R.  R 

Canada  Southern  R.  R .. 

Midland  R.R 

Great  Western  R.  R 

W.,G.&  B.R.R 

Q.,  M.,  O.  &,O.R.R.... 

Great  Western  R.  R 

Great  Western  R.  R 

H.&N.W.R.R 

H.  &•  N.  W.  R.  R  %....•.. 

H.  &N.  W.  R.R 

Canada  Southern  R.  R.. 

Grand  Trunk  R.R 

T..G.d[;B.R.R 

H.&N.W.R.R 

Grand  Trunk  R.  R 

Midland  R.R 

Credit  VaUey  R.  R 

KJt     Olf    V2*    '^*    ^^     ......    ....    a 

Canada  Southern  R.  R . . 

Grand  Trunk  R.  R 

T.&  N.R.R 

Great  Western  R.  R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R.. 

T.,G.&B.R.R 

Great  Western  R.  R 

T.,G.ifeB.R.R 

Great  Western  R.  R 

0. Sl  Q. R. R......  ...... 

0.&Q.R.R 

W.,G.«fe  B.R.R 

Great  Western  R.  R 

Grand  Trunk  R.R 

Grand  Trunk  R.R 

T.&N.R.R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R  . . 

H.&N.W.R.R 

Northern  R.  R 

Northern  R.R 

Canada  Southern  R.  R . . 

Grand  Trunk  R.  R 

Grand  Trunk  R.R  

Credit  Valley  R.R 

Great  Western  R.  R 

Great  Western  R.  R 

Canada  Southern  R.  R . . 
Grand  Trunk  R.R 
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Feei. 
757 
900 
647 

1,025 
636 

1,041 
304 

281 
471 
346 
610 
537 
890 

1,122 
183 
844 
340 
253 
255 
318 
602 
406 
407 
942 
649 
507 
929 
648 
621 
616 
846 
867 
229 
628 

1,367 
598 
944 
8B8 
8^ 
610 

1,234 
919 
921 

1,007 
H47 
297 
322 
611 
G89 
590 
750 
604 
734 
643 
393 
749 
769 
797 
192 
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station. 


Cotean  Landing 

Courtright  (Saint  Clair  river  at) 

Craigleitn 

Craigvale 

Danby 

Dean's 

Dixville 

Dobbin's 

Dorchester , 

Drayton 

Dmmbo 

Dublin 

Duffin's  Creek 

Dnndalk 

Dnnclas 

Do. marsh  (track  over  old  ontlet  of) 

Dnntroon , 

Dunviile , 

£ast  Templeton 

Eastwood , 

Edwardsburg  (Cardinal) 

Eldon  junction  , 

Eldorado 

Elora 

Do.. Junction  (Church  Falls) 

Ekfred 

Erie 

Erie  and  Niagara  railway  Junction 

Erin 

Essex  Center     

Ethel 

Everett 

Exeter 

Farran's  Point 

Flesherton  (  sand  and  gravel  bed) 

Fletcher 

Fordwick 

Forrest , 

Fort  Erie 

Fergus 

Fergus  Junction 

Gait 

Do 

Do 

Gamebridge 

(Tanonoqne 

Garafraxa  J  unction 

Gatineau  Point 

Geoi^etown 

Do.. ..June.  (H.  &N.  W.  R.R.)  ... 

Do (gravel  bed) 

Gilford 

Glencaim 

Glencoe 

Do.. .Junction 

Glen  WimamB 

Gorrie  &  Wroxeter 

Goderich 

GoldBtone 

Goodward 


Grand  Trunk  R.  R 

Canada  Southern  R.  R 

Northern  R.R 

Northern  R.R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R 

Grand  Trunk  R.  R 

Q.,  M.)  O.  &•  O.  R.  R...... .... 

Great  Western  R.  R 

W  •!     W»     Ob>    X3>    MXtm  S\  .     *•«..«••••• 

Credit  Valley  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.R 

T.,G.&B.R.R 

Great  Western  R.R 

Great  Western  R.  R 

H.  &N.  W.R.  R 

Grand  Trunk  R.  R 

Q. f  M. y  O*  OL  O.  R.  R......  •.. 

Great  Western  R.R 

Grand  Trunk  R.  R 

T.  ifeN.  R.  R 

Midland  R.R 

W.,G.&B.R.R 

Credit  Valley  R.R 

Canada  Southern  R.  R 

Canada  Southern  R.  R 

Canada  Southern  R.  R 

Credit  Valley  R.R 

Canada  Southern  R.  R 

W  •  >     \Jt*     Ot/    JD*     X(>    R  m  ..».    .*•■*.    m 

H.  AN.  W.R.  R.. 

Great  Western  R.  R 

Grand  Trunk  R.  R 

T. f  G*  «&  B.  R.  R...... ... 

Canada  Southern  R.  R 

T*y  G.  &>  B.  R.  R. .«•..... 

Grand  Trunk  R.  R 

Grand  Trunk  R.R 

W.G.&B.R.R 

Credit  Valley  R.  R 

W^. J  G.  &  B.  R.  R...... ... 

Credit  Valley  R.  R 

Grand  Trunk  R.  R 

T.  &N.  R.R 

Grand  Trunk  R.  R 

Credit  Valley  R.  R 

Q.,  M.,  O.  &0.  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

H.  & N.  W.  R.  R. ..••.•*. 

Northern  R.  R 

XI.  & N.  W.  A.  U». .••.... 

Great  Western  R.  R 

Great  Western  R.  R 

H.  &,  N.  W.  R.  R......  ••• 

T. f  G.  OS  B.  R.  R  ......  ••• 

Grand  Trunk  R.  R 

W.,  G.  &B.  R.R 

T.  &N.  R.  R 


•  ••«•»  ••••< 


•  •  •  •  < 


Feet, 
161 
564 
590 
879 
438 
665 

1,137 
227 


1,994 

1,013 

1,104 
287 

1,701 
517 
329 
936 
585 
155 
973 
277 
870 
757 

1,297 

1,260 
750 
597 
606 

1,295 
646 

1,174 
796 
875 
242 

1,557 
599 

1,200 
712 
606 

1,356 

1,357 
888 
936 
880 
797 
261 

1,452 
175 
847 
874 
891 
753 
736 
730 
728 
910 

1,123 
730 

1,257 

1,090 
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Station. 


Antliority. 


Gtowan 

Gowanstown 

Granton • 

GravenhDist 

Grenville 

Grimsby 

Guelph 

Hagersville 

Hamburg 

Hamilton 

Do.,  r  Went  worth  at.  south)  — 

Do.. ( Barton  st) 

Do.. (Went worth  st.  north) 

Harley 

Harrisburg  junction 

Do lunc.  (with  main   line 

W.  R.  R) 

Do ... .  (track) 

Harriston 

Do 

Harwick 

Hastings 

Hawtrey 

Hawkestone 

Hayden's  Comers 

Henfrve 

Hespeller 

Hensall 

Hiffhgate 

HiUsburff  junction 

Holland  landing 

Hull 

Hyde  Park  Junction 

Dderton 

Innerkip 

Ingersoll 

International  bridge 

Inwood 

lona 

Iroquois 

Jarvis 

Do..Loopline  crossing 

Jordan 

Kempenfeldt 

Kemptville 

Kenilworth 

Kiuloss 

King 

Kiiigsey 

Kinestown 

KinSardine 

Kirktield 

Kleinburg 

Komoka 

Do .  .junction 

Lachute 

Lake  Simcoe 

Lake  Saint  Louis 

Lambton 


G. 


Northern  R.R 

W.,  G.^bB.R.  R 

Grand  Trunk  R.  R 

NortheraR.  R 

Q.,  M.,  O.  &0.  R.  R  .. 
Great  Western  R.  R  ... 
Great  Western  R.  R  . . . 

W.,  G.  &B.  R.  R 

Canada  Southern  R.  R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

H.  &N.  W.R.  R 

H.  &N.  W.  R.  R 

H.  &N.  W.  R.  R 

Great  Western  R.  R  . . , . 
Great  Western  R.  R... 


a  0^ 
O  di  9 

°   §  ^ 
dog 


W  • «  \jr«  Ol^  ^3«    JAa    J\  ••**«•  ••••••  •••• 

Great  Western  R.  R 

T.)  G.  <&B.  R.  R 

W.,  G.  &B.  R.  R 

Canada  Southern  R.  R 

Midland  R.  R 

Canada  Southern  R.  R 

Northern  R.  R 

Midland  R.  R 

W.,  G.  <&B.  R.  R 

Wellington,  Gray  &  Bmce  R.  R . 

Great  Western  R.  R 

Canada  Southern  R.  R 

Credit  Valley  R.  R 

Northern  R.R 

Q.y  M.,  O.  ^O.  R.  R.. 

Great  Western  R.R 

Great  Western  R.  R 

Credit  Valley  R.  R 

Great  Western  R.  R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R 

Canada  Southern  R.  R 

Grand  Trunk  R.  R 

Great  Western  R. R  ...1 

XI .  Ok^  j^ .   *  *  .  XV.  Xl>  ......  ......  ....  • 

Great  Western  R.  R 

Northern  R.  R 

St.  L.  &0.  R.  R....L 

X .)    \S»    Oi>    X3.    Dim  Mm     ......   ......    avaa 

*  T  . }  vT.  Oif  .D.  Xw.  XV  .  ....  ......  .•*■•. 

Northern  R.R  

Grand  Trunk  R.R 

Grand  Trunk  R.  R 

VV .  I  vX.  Oif  X).    xw.  XV  ...a..  ......  .... 

T.&N.R.R 

X  .  I  vX.  ^k^  X).   XV.  Xv  ...v..  ....  ....  ..  . 

Great  Western  R.R 

Great  Western  R.  R 

Q.,M.,0.&O.R.R 

Northern  R.  R 


Credit  Valley  R.  R 
(488) 


Feel. 
819 

1,285 

1,034 
819 
210 
287 

l,Oi» 

i,ar8 

740 
1,127 
255 
377 
277 
266 
837 
734 

734 

734 

1,246 

1,264 

651 

635 

786 

779 

349 

1,166 

9^ 

739 
1,424 
743 
165 
886 
937 
972 
879 
588 
691 
745 
243 
701 
699 
311 
757 
291 
1.486 
1,046 
965 
444 
274 
590 
692 
715 
811 
822 
225 
722 
66,75 
412 
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Station. 


Lancaster 

Lansdowne 

Lefroy 

Lennoxville 

Lotlibridse 

Lewisville 

Limehoase 

Do.... siding 

Lindsay 

Lisgar 

Listowel 

Loiidesburg 

London  

Do  . . .  Richmond  street 

Do  . . .Thames  river,  bed 

Longford 

Longwood 

Lucan  

Lucknow 

Luther  

Lyn 

Lyndcn  

Lyster 

Madoc 

Maitiand  river  (bed) 

Mallorytown 

Malt  on 

Mandamin 

Manilla 

Markdale  

Markham 

Mariposa  ^clay  ridge  opposite) 

McOowan's  lake 

Meadsville 

Meaford 

Melbourne 

Michigan  Air  lino  junction 

MidlfiUd  junction 

Mildmay 

Mile  End 

Millbrook 

Do junction 

Millikins 

Milton 

Do 

Mimico 

Mincssing * 

Mitchell 

Moira 

Montreal  (crossing  Wellington  street)  . 

Do.. .  (Hochelaga  street  and  Mon- 
treal avenues) 

Montreal  (Point  St.  Charles) 

Do.. .  (center  of  Victoria  brittge). .. 

Do...  (St. Lawrence  river,  beueath 

Victoria  bridge) 

Montebello 

Moorefield 

Moore's  Mine 

Mount  Forest 


Authority. 


O  4  O 


o  S  » 


Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Northern  R.  R , 

Grand  Trunk  R.  R 

Northern  R.R 

Great  Western  R.R 

Grand  Trunk  R.R 

Grand  Trunk  R.R 

Midland  R.R 

Grand  Trunk  R.R 

W.,G.  &B.R.R 

Great  Western  R.  R 

Grand  Trunk  R.  R , 

Great  Western  R.  R , 

Great  Western  R.  R 

Northern  R.R 

Great  Western  R.  R 

Grand  Trunk  R.  R 

W^. G. , <& B. R.  R  .... ....... 

T.,G.  &  B.  R.  R 

Grand  Trunk  R.R 

Great  Western  R.  R 

Grand  Trunk  R.  R 

Midland  R.  R 

Great  Western  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

Midland  R.  R 

A  •  I  vX«  Ocf  J3a  1\%  XV  ••*•••  •••«•■ 

T.&  .N.R.R 

Midland  R.  R 

\Jt  CK  V{*  av.  av ....  ....  .....< 

Credit  Valley  R.  R 

Northei  u  R.  R 

Canada  Southern  Railway. 

Grand  Trunk  R.  R 

T.&N.R.R 

W^.  ,G.  <&  B.  R.  R 

Q.,M.,0.&O.R.R 

Midland  R.  R 

T.  &>  N.  R.  R 

H.  &,  N.  W.  R.  R.......... 

Credit  Valley  R.  R 

Gn^at  Western  R.  R 

Norrheru  R.  K 

Grand  Trunk  R.  R 

Midland  R.  R 

Grand  Tiuuk  R.  R 


» 


eS  O 


Q.,  M.,  O.  <fe  O.  R.  R 
Grand  Trunk  R.  R  .. 
Grand  Trunk  R.  R. .. 


Grand  Trunk  R.  R 

Q.,  M.,  O.  &0.  R.  R 

W.,  G.  &B.  R.  R 

Midland  R.R 

T.,  G.  &B.  R.  R 

(489) 


Feet 
165 
334 
779 
500 
756 
615- 

1,057 

1.094 
851 
529* 

1,26a 
974 
815 
806 
754 
736 
752 
991 
910 

1,544 
286 
757 
446 
584 
942 
336 
550 
647 
955 

1,359 
640 
884 
571 
566 
674 
735 
723 
881 

1,030 
225 
775 
772 
651 
661 
663 
307 
619 

1,122 

519 

51 

20 

51 

115 

333 

172 

1,351 

7&5 

1,35a 
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Station. 


Mouut  Pleasant 

Monnt  Vernon 

Ilnddy  Branch 

Mnirkirk 

Mnskokalake 

Newbury 

Newcastle 

New  Haven 

New  Market 

Newry 

Newtonville 

Noitb  Hastings  Junction 

Norval 

Norwich 

Nottawa 

Oak  ville 

Oil  City 

Onondaga  

Orangevillo 

Do junction 

Orillia 

Oslia  wa 

Ottawa 

Owen  Sound 

Pa|5e 

Paisley 

Palmerston 

Papineaiiville 

Paris 

Parkhill 

Penetangnishene 

Porch 

Perry 

Perrytown 

Perth 

Pcterboro' 

Pctersburgh 

Phelpstoii 

Piukerton 

Point  Clair 

Pointe  au  Ch6ne 

Poutypool 

Port  Col  borne 

Do 

Port  Elgin 

Port  Hope 

Port  Huron 

Port  Perry 

Port  Robinson 

Port  Stanley  (level  Lake  Erie) 

Port  Union 

Prescott 

Do.    junction 

Preston 

Princeton 

I^ton 

Point  Levi  (opposite  Quebec) . 

J  nay's 
ichby 


Authority. 


Great  Western  B.  R 

Groat  Western  R.  R 

Q.,  M.,0.  &0.  B.  R 

Canada  Southern  R.  R 

Northern  R.  R 

Great  Western  R.  R 

Grand  Trunk  R  R 

Grand  Trunk  R.  R 

Northern  R.R 

Grand  Trunk  R.  R , 

Midland  R.R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

H.&N.W.R.R 

Great  Western  R.  R , 

Canada  Southern  R.  R 

Grand  Trunk  R.  R 

Credit  Valley  R.  R 

r^.  I  G.  &>  Dm  R.  R.. ...... ........ 

T. f  G.  &  D.  R. R...... ...... ..... 

Northern  R.R 

Grand  TmnkR.R 

St.  L.&O.R.R 

1.  *  I   VI  ■   OC)   MJm   XV.   R  ....    ......    ....    ... 

X  .^  Vji.  OCf  X^*  XV.  XV  ....  ....  ....  ..... 

vw  •  f  \jr.  OC/  x^.  ^\»  XV ......  ......  .... 

W .  f  vT.  Of  D»  JK.  Jtv  ......  ......  .... 

Q.  M.  &>  O. R.  R...... ...... ..... 

Great  Western  R.R 

Grand Tnink  R.R 

Northern  R.R 

Grand  Trunk  R.R 

Canada  Southern  R.  R 

Midland  R.R 

T.&N.R.R 

Grand  Trunk  R.R 

Northern  R.R 

W.,G.&B.R.R 

Grand  Trunk  R.  R 

Q.,  M.|  0.<&0.  R.  R 

0.&Q.R.R 

Grand  Trunk  R.  R 

WellandR.R 

W.  |G.  &  B.  R.  R.... ............ 

Grand  Trunk  R  R 

Grand  Trunk  R.  R 

Midland  R.R 

WellandR.R 

Great  Western  R.  R 

Grand  Trunk  R.R 

Grand  Trunk  R.  R 

Grank  Trunk  R.R 

Wellington,  Gray  &  Bruce  B.  R. 
Great  Western  R.  R 

X  •!      \X«     Ob'    ^Jm     XV*      ^%  ••••••    ••*••«   ••« 

Grand  Trunk  R.  R 

Midland  R.R 

Grand  Trunk  R.R 


o  $  « 

zas 

rt  ©  - 

•is 


Feet. 
810 
837 
262 
725 
747 
702 
296 
629 
772 

1,904 
294 
516 
819 
844 
707 
340 
66:$ 
664 

1,358 

1,398 

1,616 
72l> 
3:i3 
133 
586 

1,283 
776 

1,314 
155 
842 
663 
587 
595 
590 
652 
431 
*650 

1,211 
724 
861 
109 
188 

1,004 
581 
586 
675 
287 
588 
839 
589 
574 

2SDI> 

310 
303 
927 
932 
1,613 
14 
481 
819 


(490) 
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Station. 


Aathority. 


Richninnd 

Richmond  Hill  (gravel  pit) 

Rideau 

Ridgetown 

Riploy  Hiding -   . 

Ri virrc  Baudctt-c 

Ro<*l;ford 

Rofkpa.s8 

Rod;  wood 

RcMlncy 

Saint  A;;as6it 

Saint  Anne 

^aint  Bruno 

8aiiit  (*atbarincH 

Do (old  station) 

8ainf  (Hair  junction 

Saint  Cyr  Hiding 

Saint  Ucrnias 

Saint  Hilairo 

Saint  llulhert's 

Saint  Janvier 

Saint  Jerome 

Do junction 

Saint  Julie 

Saint  Lambert'H  junction 

Saint  Madeline's 

Saint  Marv^H 

Saint  Paul's 

Saint  Rose 

Saint  Scbolastique 

Saint  Thomas 

Uo 

Sarnia 

Do.  water,  in  Saint  Clair  river 

Do. (near  Lake  Huron) 

Scanbon's 

Scarboro  junction  .-. 

Soaforth 

Sebringville 

Seneca  (Caledonia) 

Severn  

Do  (crossing  of  plank-road) . 

Do. river 

Shakespeare 

Sharbot  lake 

Shcdden 

Shelburne 

Sherbroke 

Simcoe 

S€>mer8et 

Southampton 

South  Durham 

Sonthoastern  R.  R.  junction 

SoQthwold 

Spri  ngfield 

Springford 

Stanfonl 

Stayner 

Stevensville 

Stirling 


Grand  Trunk  R.  R 

Northern  R.  R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R 

W.,G.  &B.  R.  R 

Grand  Tru nk  R.  R 

T.,  G.  &  B.  R.  R 

N<»rthern  R.  R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R 

Grand  Tru  nk  R.  R 

Grand  Tnink  R.  R 

Grand  Trunk  R.  R 

Gr<?at  \Vest«  rn  R.  R 

WVllandR.  R 

Canada  Soutlioni  R.  U 

(,'rai!d  Trunk  H.  II 

Q  ,M.,0.&O.R.R 

Grand  Trunk  R.  R 

Grand  Trunk  R.R 

Q.,M.,O.A'O.R.R 

g(.,M.,0.&  O.R.R 

Q.,iM..O.&  O.R.R 

Grand  Trunk  R.R 

Grand  Tiu?;k  R.  R 

Grand  Trunk  R.  R 

(hand  Trunk  R.  R 

Grand  Trunk  R.R 

Q.,AI.,0.«&  O.R.R 

(^.,M..0.&,  O.R.R 

Canada  Southern  R.  R 

Great  Western  R.R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Grrat  Western  R.  R 

Northern  R.  R 

Grand  Trunk  RR 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Northern  R.  R 

H.&N.  W.  R.  R 

Northern  R.  R 

Grand  Trunk  R.  R 

O.  &.  Q.  R.  R... 

Canada  Southern  R.  R 

T.,  G.  <&B.  R.  R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

Grand  Trunk  R.  R 

W.,  G.  &B.  R.R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Canada  Southern  R.  R 

Canada  Southern  R.  R 

Great  Western  R.  R 

Grand  Trunk  R.R 

Northern  R.  R 

Canada  Southern  R.  R  .... 
Midland  R.R 

(491) 


O   S   ? 

—  2  ► 

-^  a  « 
«  ©  « 

sis 


Feet. 
391 

847 

m^ 

660 

807 

17:{ 

9V2 

777 

118;i 

69:) 

406 

1-24 

98 

357 

375 

765 

4^ 

257 

86 

91 

220 

311 

135 

475 

76 

119 

1,033 

1,166 

85 

238 

766 

758 

587 

582 

589 

741 

546 

1,009 

1,173 

658 

725 

653 

711 

1,184 

636 

726 

1,629 

486 

719 

442 

516 

609 

321 

745 

796 

822 

128.25 

717 

589 

415 
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Station. 


Stoco  lake ' 

Stony  Point 

Stoney  Creek 

Stony  viUe 

Stratford 

Do (bed  of  Avon  river), 

Strathroy 

Do 

StreetHville 

Do junction , 

Snmo&it 

Summit 

Sunderland 

Snnnidale 

Tavistock 

Taylor 

Tecumseh 

Teeswater 


Authority. 


Thamesville  ^bed  of  river) 

Do oridge 

Thomdale 

Thompson 

Thombury 

Thomhill 

Thornton 

Thorold 

Thurso 

Tilbury 

Tilsonburg 

Do ... .  crossing  (Canada  Southern) 
Toronto 

Do.. (Queen  st. junction) 

Do 

Do. . (Lake  Ontario) 

Trenton 

Tweed  village 

Tyendinaga 

Unionville 

Upton 

Uxbridge 

Vaudreuil 

Victoria 

Do...  junction 

Villa  Nova 

Waldemar 

Walker's 

Walkerton 

Wanstead 

Warwick 

Wasbago 

Waterdo  wn 

Waterf  ord 

Waterloo 

Waterville I 

Watford I 

Wellaud ' 

Do 

Weston 

Whitby 

Do 


O.  <&Q.R.R 

Great  Western  R.R 

Great  Western  R.  R 

T.  &N.R.R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Great  Western  R.R 

Great  Western  R.R 

Credit  Valley  R.  R 

Credit  Valley  R.  R 

T.&N.R.R 

Midland  R.R 

T.&N.R,R 

Northern  R.R 

Grand  Trunk  R.  R ^ 

Canada  Southern  R.  R 

Great  Western  R.  R 

T. f  G.  &> B.  R.  R...... ...... ... 

Great  Western  R.  R 

Great  Western  R.R 

Grand  Trunk  R.  R 

Northern  R.R 

NortbemR.R 

Northern  R.R 

xl.  Ol>  ^ .  in/  .  £V>  J\  .     ...........a* 

WellandR.R 

Q.f  M.  oc  O.  R.  R....  ......... 

Canada  Southern  R.  R 

Canada  Southern  R.  R 

Great  Western  R.  R 

Great  Western  R.  R . 

A  •  I    VX  •     Ol*    A^«     Xlra     Aw     ••••    ••••    ••••   • 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

O.  &Q.  R.R 

Grand  Trunk  R.  R 

T.  &  N.  R.  R 

Grand  Trunk  R.  R 

A  •      mC'    X^  •     AV«     AV  «•««    ••••    m  m  m  m    ••••    • 

Grand  Trunk  R.  R 

Cana<la  Southern  R.  R 

Midland  R.  R 

Canada  Southern  R.  R 

T.,  G.  &  H.  R.  R....  ...••• .... 

Canada  Southern  R.  R 

V*   •*    VX«     Ob*    X3*    ^\«    j\  *••«••*••«•    • 

Great  Western  R.  R 

Grand  Trunk  R.  R 

Northern  R.  R 

Great  Western  R.  R 

Canada  Southern  R.  R 

Grand  Trunk  R.  R 

Grand  Trunk  R.  R 

Great  Western  R.  R 

Canada  Southern  R.  R 

WellandR.  R 

Northern  R.  R 

Grand  Trunk  R.  R 

Midland  R.  R 

(492) 


a 
o 

> 


s 


•si 


FteL 
457 
587 
275 
892 

1,190 

1,139 
747 
722 
499 
553 
940 
910 
851 
622 

1,137 
723 
590 

1,024 
587 
623 
936 
792 
612 
633 
942 
553 
186 
592 
806 
797 
255 
304 
254 
246 
265 
571 
336 
577 
204 
877 
93 
607 
853 
732 
1495 
7.32 
933 
702 
481 
729 
345 
763 

1,858 
646 
787 
589 
602 
584 
268 
288 
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station. 


Widder 

Wick's 

WilIiuiu>for(1 

WindKor,  Ontario.. 
Windftor,  Quebec . . . 

Windham 

W^ingham 

Winona 

Wolverton 

W^oodbridge 

Woodsleo 

Woo<l8tock 

Do 

Woodville 

Do  ..j auction . 

Wyeville 

Wyoming 

Yamaska  river-bed 

York. 

Yorkville 


a  d^ 

o  25  P 

i 

-^  S  ® 

Authority. 

f  9  o 

Sceo 

1 

Feet 

Grand  Trunk  K.  R 

G82 

T.  &  N.R.  K 

856 

r.,G.  &B.K.K 

1,212 

Great  Western  R.  R 

582 

Grand  Trnnk  U.  R 

420 

Canada  Sonthcrn  R.  R 

817 

Great  W^estcm  R.  R 

1082 

Great  Western  R.  R 

285 

Credit  Valley  R.  R 

9Gr2 

T.,G.  &B.  R.R 

558 

Canada  Southern  R.  R 

619 

CreditValley  R.  R 

947 

Great  Western  R.  R 

957 

T.  &N.  R.R 

896 

Midland  R.  R 

897 

Northern  R.  R 

772 

Great  Western  R.  R 

712 

Grand  Trunk  R.  R 

65 

Northern  R.  R 

672 

O.  &Q.  R.R 

406 

(493) 

O 

I 
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I 


Ij 


. 


I; 

I 


i!L  D^V  S  R  a?  I  S  S  IKC  S2  IT  0? . 

(BoUetfai?.) 


The  pabliotttions  of  the  United  States  Oeologioiil  Survey  «re  ieioed  in  aooordjuioe  with  the  statiito 
approred  Mftroh  8, 1879,  which  dedairee  that— 

'*  The  publications  of  the  Geologiciil  Snrvey  shell  consist  of  the  annual  report  of  operations,  geo- 
logical and  economic  maps  iUnstrating  the  resonroes  and  classifications  of  the  lands,  and  reportanpon 
general  and  economic  geology  and  paleontology.  The  annoal  report  of  operations  of  the  Geologioal 
Sa^ey  shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Snrvey  shall  be  issaed  in  uniform  quarto  series  if  deemed  necessary  by  the  Director, 
bnt  otherwise  in  ordinary  octavos.  Three  thonsand  copies  of  each  shall  be  pnblished  for  sdentiflc 
•zchaages  and  for  sale  at  the  price  of  pnblicatiou ;  and  sU  literary  and  cartographic  materials  received 
in  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organ- 
isaiion.  And  the  money  resnlting  from  the  sale  of  snch  publications  shall  be  covered  into  the  Treas- 
ury of  the  United  States." 

On  July  7, 1882,  the  fDllowing  Joint  resolution,  referring  to  all  Grovemment  publications,  was  passed 
by  Congress : 

'  *  That  whenever  any  document  or  report  shall  be  ordered  printed  by  Ckmgress,  there  shall  be  printed, 
in  addition  to  the  number  in  each  case  stated,  the  "  usual  number  "  (1,900)  of  copies  for  binding  and 
distribution  among  those  enUtied  to  receive  them." 

Under  these  general  laws  it  will  be  seen  that  none  of  the  Survey  publications  are  ftimished  to  it  for 
gratuitous  distribution.  The  8,000  .oopiesof  the  Annual  Report  are  distributed  through  the  document- 
rooms  of  Congress.  The  1,900  copies  of  each  of  the  publications  are  distributed  to  the  officers  of  the 
legislative  and  executive  departments,  and  to  stated  depositories  throughout  the  United  States. 

Except,  therefore,  in  those  cases  where  an|extra  number  of  any  publication  is  supplied  to  this  offloe  by 
special  resolution  of  Congress,  ss  has  been  done  in  the  case  of  the  second,  third,  fourth  and  flffch  Annual 
Reports,  or  where  a  number  has  been  ordered  for  its  use  by  the  Secretary  of  the  Interior,  as  in  the  case 
of  Williams's  Mineral  Resources,  the  Survey  has  no  copies  of  any  of  its  publications  for  gratuitous  dis- 
tribution. 

ANNUAL  REPORTS. 

Of  the  Annual  Reports  there  have  been  already  published : 

L  First  Annual  Report  to  the  Hon.  Carl  Schurz,  by  Clarence  King.  1880.  8^.  79  pp.  1  map.  A 
pveUminary  report  describing  plan  of  organisation  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geologioal  Survey  for  1880-'81,  by  J.  W.  PowelL 
1882.    9P.    Iv,  588  pp.    61  pL,  1  map. 

UL  Third  Annual  Report  of  the  United  States  Geological  Survey,  l881-*82,  by  J.  W.  PowelL 
1888.    dP.    zviii,  664  pp.    67  pL  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  States  Geological  Surrey,  1882-'68,  by  J.  W,  PowelL 
1884*    9P.    xii,  473  pp.    86  pL  and  maps. 

The  Fifth  Annual  Report  is  in  press. 

MONOGRAPHS. 

So  fitt  as  already  determined  upon,  the  list  of  the  Monographs  is  as  follows : 
I.  The  Predous  Metals,  by  Clarence  King.    In  prei»aration. 

IL  Tertiary  History  of  the  Grand  Calion  District,  with  atlas,  by  Capt  C.  S.  Dntton.    Publialiad. 
in.  Geology  of  the  Comstock  Lode  and  Washoe  District,  with  atlas,  by  Ckorge  F.  Becker.    Pnb- 
lished. 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    Published. 

V.  Copper-bearing  Rocks  of  Lake  Superior,  by  Prof.  B.  D.  Irving.    Published. 
VL  Older  Mesocoio  Flora  of  Virginia,  by  Prof.  William  M.  Fontaine.    Published. 
Vn.  Silver-lead  Deposits  of  Sureka,  Nevada,  by  Joseph  S.  Curtis.    Published. 

VSL  Paleontology  of  the  Eureka  District,  Nevada,  by  Charles  D.  Woloott.    In  press. 


ADVERTISEMENT. 

IX .  Biaohioo  poda  and  Lamelli  branohiete  of  the  Qieen  'ilaaAa  and  Clays  of  New  Jeney,  by  B.  P. 
Whitfield. 

Geology  and  Mining  Indnatry  of  Leadvilie,  with  atlas,  by  8.  F.  Emmons.    In  preparation. 

Geology  of  the  Enreka  Mining  District,  Nevada,  with  atlas,  by  Arnold  Hague.    In  preparation. 

Lake  Bonneville,  by  G.  K.  Gilbert.    In  preparation. 

Dinooerata :  A  Monograph  on  an  Sxtinot  Order  of  Ungulates,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Banropoda,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Stegosattria,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Of  these  Monographs,  Nos.  II,  HI,  IV,  V,  VI,  and  Vn  are  now  published,  vis: 

n.  Tertiary  History  of  the  Grand  Cafion  District,  with  atlas,  by  C.  E.  Dutton,  Capt.  U.  8.  A.  1882. 
40.    264  pp.    42  pi.  and  atlas  of  26  doable  sheets  folio.    Price,  $10.12. 

HL  Geology  of  the  Comstook  Lode  and  Washoe  District,  with  atlas,  by  George  F.  Becker.  1882. 
40.    XV,  4S2pp.    7  pL  and  atlas  of  21  sheets  folio.    Price,  $1L 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    1888.    40.    xiv,  451pp.    8  pi.    Prioe,  $1.90. 

V.  Copper-bearing  Rocks  of  Lake  Superior,  by  Prof.  B.  D.  Irving.  1888.  40.  xiv,  464  pp.  38  pL 
Price,  $—. 

VI.  Contributions  to  the  Knowledgeof  theOlder  Mesoaoio  Flora  of  Virginia,  by  William  M.  Fontaine. 
1888.    40.    XIX,  144  pp.    54  L,  54  pi.    Price,  $— . 

VIL  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  S.  Curtis.  1881.  4°.  XII,  200  pp.  16  pL 
Price,  $—. 

Nos.  VIII  and  IX  are  in  press  and  will  soon  appear.  The  others,  to  which  numbers  are  not  assiin^d, 
are  in  preparation. 

BULLETINS. 

The  Bulletins  of  the  Sarvey  will  contain  such  papers  relating  to  the  general  purpose  of  its  work  as 
do  not  properly  come  under  the  heads  of  AmcUAL  Rbfosts  or  Monooraphb. 

Bach  of  these  Bulletins  will  contain  but  one  pajter,  and  be  complete  in  itself.  They  will,  however, 
be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into  volumes  of  convenient  size.  To 
fsoilitate  this  each  Bulletin  will  have  two  paginations,  one  proper  to  itself  and  another  which  be- 
longs to  it  ss  part  of  the  volume. 

Of  this  series  of  Bulletins  Nos.  1, 2, 3, 4, 5, 6, 7,  and  8  are  already  published,  vis : 

1.  On  Hypersthene-Andesite  and  on  Tridinlc  Pyroxene  in  Augitic  Bocks,  by  Whitman  Cross,  with 
a  Geological  Sketch  of  BuiEalo  Peaks,  Colorado,  by  S.  F.  Emmobs.  1888.  8P.  40  pp.  2  pL  Price,  10 
cents. 

2.  Gold  and  Silver  Conversion  Tables,  giving  the  Coining  Value  of  Troy  Ounces  of  Fine  Metal,  Ajo.,  by 
Albert  Williams,  Jr.     1888.    8^.    ii,  8  pp.    Price,  6  cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  Devonian  along  the  Meridian  of  76^  80^,  from  Tompkins  County, 
New  York,  to  Bradford  County,  Pennsylvania,  by  Henry  S.  Williams.    1884.   8^.    36  pp.    Price,  5  cents. 

4.  On  Mesoaoic  Fossils,  by  Charles  A.  White.    1884.    8^.    86  pp.  9  pi.    Price,  5  oents. 

5.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett.  1884.  89.  825  pp. 
Price,  20  cents.  • 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    BP.    48  pp.    Price,  5  cents. 

7.  Mapoteca  Geologica  Americana.  A  Catalogue  of  Geological  Maps  of  America  (North  and  South) 
1752-1881,  by  Jules  Marcou  and  John  Belknap  Maroon.    1884.    SP.    184  pp.    Price,  10  oents. 

STATISTICAL  PAPERS. 

A  fourth  series  of  publications,  having  special  reference  to  the  mineral  reeonroes  of  the  United 
States,  is  contemplated.  Of  that  series  the  first  has  been  published,  vis:  Mineral  Besonroes  of  the 
United  States,  by  Albert  Williams,  Jr.    1888.    9P,    xvii,  813  pp.    Price,  50  cents. 

Correspondence  relating  to  the  publications  of  the  Survey,  and  all  remittances,  which  must  be  by 
postal  note  or  money-order,  should  be  addressed  to  the 

DXBICTOB  OF  THS  UHRBD  STATU  GBOLOOICAL  SUBVBT, 

WikSHniaTON,  D.  C,  Auguit  80, 1884. 
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Where  not  otherwise  stated,  the  geological  maps  are  in  colors,  and 
the  works  containing  them  are  in  octavo. 

When  a  map  contains  a  part  of  countries  belonging  to  other  great 
geographical  divisions,  as  adopted  in  this  catalogue,  it  is  always  placed 
in  the  division  embracing  most  of  its  area.  For  instance,  the  <<  Carte 
g^ologique  des  bords  du  Lac  Champlain,"  embracing  parts  of  Vermont, 
New  York,  and  Canada,  is  put  in  New  England,  because  it  covers  more 
of  Vermont  than  it  does  of  Canada  or  New  York,  but  in  the  index  of 
places  New  York  and  Canada  are  referred  to  as  countries  contained  in 
the  map. 

In  the  chronological  order,  when  no  question  of  priority  is  involved, 
the  maps  of  the  same  year  are  classified  in  the  alphabetical  order  of 
their  authors. 

Amer.  Joum,  SilUman. — The  American  Journal  of  Science  and  Arts. 
New  Haven,  Conn. 

Ann.  yew  York  Acad.  8ci. — Annals  of  the  New  York  Academy  of 
Science.    New  York. 

Bull.  8oc.  Q6ol.  France. — Bulletin  de  la  Soci6t6  G^ologique  de  France. 
Paris. 

Oeol.  8urv.  Canada. — Geological  Survey  of  Canada. 

2d  Oeol.  Sure.  Pennaylvai^ia. — Second  Geological  Survey  of  Pennsyl- 
vania. 

Joum.  Acad.  Nat.  /Sciences.-- Journal  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia.    4to.    Philadelphia. 

Joum.  Oeol.  Soc.  London. — The  Quarterly  Journal  of  the  Geological 
Society  of  London.  ' 

Mem.  Mu8.  Conip.  ZoOl.  at  Cambridge. — Memoirs  of  the  Museum  of  Com- 
parative Zoology  at  Cambridge,  Mass. 

Proc.  Acad.  Nat.  Sciences. — Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia. 

Proc.  Amer.  Phil.  Soc. — Proceedings  of  the  American  Philosophical 
Society  held  at  Philadelphia  for  promoting  Useful  Knowledge. 

Trans.  Amer.  Phil.  Soc. — Transactions  of  the  American  Philosophical 
Society  held  at  Philadelphia  for  promoting  Useful  Knowledge.    4to. 

Trans.  Amer.  Inst.  Mining  Engrs. — Transactions  of  the  American  In- 
stitute of  Mining  Engineers.    Easton,  Pa. 
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Trans.  Lit  and  Hist.  8oc.  Quebec. — Transactions  of  the  Literary  and 
Historical  Society  of  Quebec. 

Trans,  North  of  England  Inst.  Mining  Engrs. — ^Transactions  of  the 
North  of  England  Institute  of  Mining  and  Mechanical  Engineers.  New- 
castle-npon-Tyne. 

U.  8.  Qeol.  and  Oeogr.  8urv.  Territories. — United  States  Geological 
and  Geographical  Survey  of  the  Territories.    Washington. 

Zeitsch.  Deut.  Oeol.  Oesells. — Zeitschrift  der  Dentschen  Geologischen 
Qesellschaft.    Berlin. 
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INTRODUCTION. 


The  late  Uricoechea,  of  Bogota,  when  he  oflfered  me  a  copy  of  his 
**  Mapoteca  Colorabiana^ "  said :  "  I  hope  that  the  study  of  this  catalogne 
may  lead  you  to  undertake  another  one  on  the  geological  maps  of  Amer- 
ica. Our  views  on  the  ancient  geography  of  the  world  discovered  by 
Columbus,  and  on  the  aboriginal  or  Indian  origin  of  the  name  America,* 
are  so  harmonious,  and  geology  being  the  history  of  the  earth,  a  cata- 
logue of  all  the  geological  maps  published  on  America  will  be  an  im- 
l>ortant  chapter  in  the  history  of  Columbian  cartography." 

I  have  now  endeavored  to  fulfill  the  wish  of  my  friend.  Taking  for 
a  model  his  ''Mapotccji  Colombiaua,''  a  work  which  is  out  of  print  and 
has  become  rare,  I  have  united  in  chronologic  and  geographic  order  aU 
the  maps  relating  to  American  geology  known  to  me. 

In  general,  catalogues  of  maps  are  not  numerous.  Those  of  geological 
maps  only  are  very  rare.  I  know  of  only  one  purporting  to  comprise  the 
maps  of  all  the  world;  it  is  the  '^Geognostische  Karten  unseres  Jahr- 
hunderts.''  Zusammengestellt  von  Bernhard  Cotta,  Freiberg  (Saxony), 
1850.  dvo  of  only  60  pages.  The  author,  although  he  has  placed  in  it 
maps  pertaining  purely  to  physical  geography,  such  as  the  geographical 
distribution  of  volcanoes,  has  only  succeeded  in  enumerating  571  geog- 
nostical  maps.  America  is  placed  in  the  last  division  "YI.  Ausser-Eu- 
ropa,"  and  its  geological  maps  are  united  with  those  of  Asia,  AfHca, 
Australia,  and  Oceania.  All  these  large  geographical  divisions  outside 
of  Europe  have  but  53  numbers,  of  which  30  belong  to  maps  on  the 
geology  of  America ;  and  several  of  the  numbers  indicate  memoirs  with- 
out geological  maps  properly  so  called,  and  some  even  without  any  kind 
of  a  map;  for  instance.  No.  525,  Finch  ^'  Karte  de  Gegend  von  Boston," 
in  Silliman's  Journal  of  Science,  Vol.  VIII,  1824,  which  does  not  exist, 
and  is  merely  an  error  of  the  compiler. 

Besides  the  catalogue  of  Cotta,  the  only  list  of  geological  maps  of 
America  is  the  **  list  of  general  geological  maps  relating  to  North  Amer- 
ica "  in  the  **  Geology  of  North  America,"  by  Jules  Marcou,  Chapter  X, 
p.  122.  4to.  Zurich,  1858.  The  author  enumerates  23  general  geological 
maps,  in  chronologic  order,  each  comprising  at  least  two  States. 

Two  of  the  geological  surveys  of  the  United  States,  Dr.  Hayden's  and 

>  '*  Mitl»ott*ca  CoIombiaDH,  Coleccion  de  los  TituloB  de  TodoB  lo6  Mapas,  Pianos,  Vis- 
tas, ct«.,  reltitivos  a  la  America  espafiola,  Brasil  e  Islas  adyacentes.^'  8vo.  Londres, 
1860. 

*  "  Origin  of  tlie  nnine  America/'  by  Jules  Marcou.     Atlautio  Monthly,  March,  1875. 
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the  one  directed  by  Captain  Wheeler,  have  given  catalogaes  of  publica- 
tions,  reports,  and  maps,  in  which  are  lists  of  a  part  of  the  geographical 
maps  published  by  these  surveys.  The  geological  sarvey  of  Canada  also 
has  published  a  list  of  its  maps. 

For  the  last  forty  years  especially,  geological  maps  on  America  have 
accumulated  in  large  numbers,  thanks  to  the  geological  surveys  insti- 
tuted either  by  the  general  governments  or  by  States  and  Provinces. 
The  United  Sta>tes,  Canada,  Mexico,  Chili,  and  a  large  number  of 
States  and  Provinces  have  rivaled  each  other  in  this  field  of  science. 
Memoir  after  memoir,  map  after  map,  has  been  ])roduced  to  show  the 
geological  structure  of  countries  which  yesterday  were  unknown,  but 
to-day  are  marshaled  in  the  scientific  movement  which  carries  forward 
in  its  progress  all  the  nations  of  the  world. 

Geologj ,  properly  so  called,  dates  only  from  this  century ;  in  the  pre- 
ceding one  a  few  maps,  rather  mineralogical,  than  geological,  appeared. 
Such  are  the  maps  of  L.  Coulon  in  1664 ;  of  Guettardinl746;  ofMonnet 
on  France  in  1780  j  of  Guettard  on  North  America  in  1752 ;  of  von  Char- 
pentier  the  elder  on  Saxony  in  1778;  of  Becker  on  the  Grand  Duchy  of 
Nassau  in  1778 ;  of  von  Buch  on  Silesia  in  1797 ;  of  Hein  on  the  Thilr- 
ingen  Waldes  in  1799 ;  of  Christopher  Packe  on  East  Kent  in  1743 ; 
of  B.  Frazer  and  J.  BilliDgsley  on  Devonshire  and  Somerset  in  1794 ; 
of  Maton  on  the  Western  Counties  (England)  in  1797. 

The  first  geological  map  is  due  to  the  abb^  L.  Goulon,  Paris,  1664. 
It  appeared  in  a  little  volume  entitled,  ^'  Les  Bivi^res  de  France,"  a 
very  rare  work,  of  which  but  very  few  copies  exist  in  the  libraries  of 
Paris.  In  1683  Martin  Lister  read  a  paper  before  the  Boyal  Society  of 
England  entitled,  '^  An  ingenious  proposal  for  a  new  sort  of  maps  of 
countries;  together  with  tables  of  sands  and  clays,  such  as  are  chiefly 
found  in  the  north  part  of  England '';  in  Phil.  Trans.,  Vol.  XIV,  p. 
739.  London,  1684.  But  it  was  only  a  project,  which  Lister  did  not 
carry  into  execution.  The  first  geological  map  published  in  England 
is  dated  1743,  almost  a  century  after  Coulon's  little  geological  map  of 
France ;  its  title  is,  "  A  new  Philosophico-cborographical  chart  of  East 
Kent,  invented  and  delineated  by  Christopher  Packe,  M.  D.^  Scale 
rather  more  than  an  inch  and  a  half  to  the  mile,  comprising  a  circle  of 
about  32  miles  around  Canterbury. 

To  the  celebrated  Abraham  Gottlob  Werner  is  due,  in  great  part,  the 
coloring  of  geological  maps;  for  before  him  several  older  German  min- 
eralogists had  used  an  analogous  process.  Werner  greatly  improved 
not- only  the  classification  but  also  the  plan  of  coloring,  and  proposed  a 
method  '*of  representing  the  several  formations  in  distinct,  but  sober 
Imos,  aiKl  marking  the  superior  rock  by  a  narrow  band  of  deeper  color, 
along  the  lines  of  its  contact  with  the  subjacent  one"  (Dr.  Fitton's 
Notes  on  the  History  of  English  Geology,  London,  1833).  This  method 
of  coloring  was  employed  chiefly  in  Germany,  in  German  Switzerland,  a 
little  in  Scandinavia,  and  in  England ;  never  in  France  or  in  America. 
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As  early  as  1810  Gavier  and  Brongniart,  in  their  celebrated  ^^  Carte 
O^gnostique  des  enmrons  de  Paris ^^^  used  even  tints  without  a  ^^band  of 
deeper  color  along  the  line  ot  contact." 

William  Maclure,  who,  though  a  pupil  of  Werner,  was  also  well  ac- 
quainted with  the  French  geological  school,  colored  his  first  geological 
map  of  the  Uuited  States  in  1809  with  even  tints.  Since  1832  the  Ger- 
man school  as  well  as  the  English  has  adopted  even  tints. 

Curiously  enough  the  first  edition  of  his  geological  map  of  the  United 
States  appeared  without  the  name  of  Maclure,  and  is  sometimes  credited 
to  Samuel  G.  Lewis,  the  draftsman  who  compiled  the  geographical  map 
on  which  Maclure  put  his  geological  classification  and  colors.  This 
mistake  and  the  use  of  a  drawing  by  Lewis  were  due  ''to  the  absence 
(from  America)  of  the  author  of  "  Observations  on  the  Oeology  of  the  United 
t^ates^  explanatory  of  a  Geological  Map,^^  lead  before  the  American  Philo- 
sophical Society  at  Philadelphia  January  20,  1809, 

From  1809  to  1842  all  the  geological  maps  published  on  America  were 
executed  in  a  manner  which  leaves  much  to  be  desired  in  respect  to 
coloring,  and  still  more  in  regard  to  the  classification  of  the  rocks.  It 
is  only  after  the  appearance  of  the  '*  Geological  Map  of  the  State  of  New 
Yorl'^  in  1842  that  maps  really  possess  great  interest  either  from  the 
value  of  their  classifications  or  from  the  mechanical  execution. 

The  same  year  a  geological  map  of  great  importance,  both  on  account 
of  the  difficulties  presented  by  the  region  explored,  the  most  elevated 
of  the  Andes,  and  of  its  central  position  in  South  America,  was  pub- 
lished by  Alcide  d'Orbigny  under  the  title  ''  Carte  OSologique  de  la  Bi- 
publique  de  Bolivia.^  From  that  time  nearly  all  the  great  geological  and 
paleontological  horizons  of  the  New  World  were  accepted  as  established, 
though  geologists  hesitated  for  a  few  years  about  the  acceptance  of  the 
existence  of  several  systems  of  stratified  rocks,  and  also  about  the  iden- 
tification of  certain  paleontological  horizons. 

Between  1842  and  1862  there  appeared  a  great  number  of  geological- 
maps  of  regions  limited  either  to. single  countries  or  parts  of  countries, 
or  even  to  a  single  county,  or  a  portion  of  one,  as  well  as  several  attempts 
at  general  maps  of  North  America,  of  South  America,  and  even  of  both 
Americas  together.  However,  all  of  them  have  an  essentially  tem- 
porary character,  and  are  geological  reconnaissances.  Nothing  truly 
studied  in  detail  and  with  care  had  then  appeared.  This  was  owing  to 
several  causes.  First  the  total  abseuce  of  good  topographical  maps, 
and  often  even  the  abseuce  of  any  kind  of  a  map,  geologists  being  obliged 
to  make  them  themselves,  in  order  to  draw  and  color  the  systems  of 
rocks.  Then  the  vast  surfaces  to  be  studied,  the  great  distan(;es  to  be 
traversed  before  reaching  the  ground  to  be  explored,  the  difficult  and 
primitive  modes  of  transportation  before  the  construction  of  lines  of 
railroads,  the  wilderness  and  the  deserts  of  most  central  continental  re- 
gions, and  finally  the  unhealthy  climate  of  the  tropics  and  the  banks 
of  the  grciit  rivers.    All   these  obstacles  have  conspired  to  render 
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researches  difficult,  and  to  give  them  the  character  of  simple  geological 
reconnaissances.  In  new  conntries,  the  first  thing  is  to  obtain  a  sketch 
approximating  to  the  truth,  and  afterwards  to  proceed  to  detailed 
studies. 

It  was  during  this  period,  from  1842  to  1862,  that  the  system  of  col- 
oring geological  maps  underwent  a  complete  change.  Till  then  every- 
thing w^  done  by  hand,  and  seldom  with  care.  Maps  were  colored 
rapidly,  and  tints  varied  not  only  from  one  copy  to  another,  but  also  on 
the  same  map,  some  parts  being  a  shade  lighter  or  darker  than  others; 
besides,  traces  left  by  the  brushes  added  to  the  imperfection  of  the  work. 
Finally,  the  overlapping  of  one  color  on  another  at  the  limits  of  the  dif- 
ferent systems  delineated  on  the  map  often  took  such  alarming  pro- 
portions that  it  was  impossible  to  tell  to  what  formation  considerable 
belts  of  country  were  referred.  It  was  only  by  the  skill  derived  from 
practice  that  the  defects  of  hand-coloring  were  much  diminished.  It 
may  be  said  that  the  geological  survey  of  the  United  Kingdom  of  Oreat 
Britain  and  Ireland  attained  the  highest  possibilities  of  the  method  by 
forming  a  special  corps  of  colorists  who  did  nothing  else  for  years,  and 
by  being  very  strict  in  the  acceptance  of  the  colored  sheets,  every  one 
that  had  an  apparent  defect  being  invariably  rejected. 

As  early  as  1841  attempts  at  colored  printing  had  been  tried  by  Major 
Le  Blanc,  chief  of  the  office  of  topographical  engineers  at  Paris.  This 
was  his  method :  He  used  a  sheet  of  tin-foil  similar  to  that  employed 
in  the  manufacture  of  looking-glasses,  on  which  he  fixed  a  proof  of  the 
map  or  geological  section  which  he  wished  to  reproduce.  They  were 
then  cut  out  simultaneously,  which  gave  a  tin  pattern  of  the  formation. 
Then  the  color  was  placed  on  it  by  means  of  brushes  prepared  for  the 
^Mucidonique"  method  of  painting,  and  the  maps  were  printed  under  a 
press.  This  method  from  the  first  secured  promptness,  exactness,  and 
cheapness  of  coloring. 

The  first  sheet  colored  by  this  system  of  ^'poncis  d6coup4s,^  with 
mechanical  impressions,  represents  ^^Goupes  gSologiques  et  tapographiques 
dea  environs  de  Paris,^  made  for  the  use  of  the  military  engineers,  in  the 
location  of  the  fortifications  of  Paris,  created  under  Louis  Philipx>e. 
Shortly  afterward  Messrs.  Le  Blanc  and  Eanliu  undertook  to  color  by 
this  system  a  geological  map  in  one  sheet,  ''grand  aigle,^  which  ap- 
peared in  1843  with  the  title  '^  Cart^  giognostique  du  Plateau  tertiaire 
Parisien^^^  by  Victor  Raulin.  Then  Major  Le  Blanc  undertook  the  im- 
pression in  colors  of  the  "  Carte  geologique  du  globe  terrestre^^  by  Bou6, 
in  one  sheet.  It  is  dated  Paris,  1845,  and  bears  this  note:  "Sous  les 
auspices  et  la  dircfction  de  la  Soci(3te  geologique  de  France  par  les  soins 
et  proc^d^s  de  M.  Le  Blanc,  vice-secretaire."  Tlie  execution  took  longer 
than  was  expected,  and  the  map  was  not  given  to  the  public  until  the 
spring  of  1846.  The  results  obtained  were  quite  defective,  both  as  to 
the  character  of  the  colors,  and  exactness  in  outline,  several  colors 
either  failing  to  meet  or  overlapping  each  other.    However,  these  first 
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attempts  were  quite  encouraging ;  especially  as  the  cost  was  much  less 
than  by  the  hand  process. 

Ill  April,  1846,  J  offered  to  the  8ocitti gtologique  de France  for  publica- 
tion in  its  memoirs,  my  work  entitled  ^^R^herches  giologiques  sur  leJura 
Salindsj^  with  a  geological  map  of  the  country  round  Saiins,  scale 
1:80,000,  taken  from  the  ^^  Carte  dite  cPlStat' Major, ^  Having  been  ac- 
cepted by  the  committee  on  publications.  Major  Le  Blanc  offered  to 
try  his  process  of  mechanical  coloring,  his  offer  was  accepted,  and  my 
geological  map  of  the  Jura  Salinois  wa«  the  first  printed  in  color  that 
appeared  in  the  publications  of  the  Societs  geologique  de  France.  The 
execution  occupied  1846  and  1847,  and  the  memoir,  with  the  map,  ap- 
peared in  January,  1848.  It  has  the  same  defects  as  the  map  of  Bou6, 
only  they  are  more  prominent  because  of  the  large  scale. 

The  multiplication  of  geological  maps,  and  the  difficulties  of  satisfac- 
tory and  rapid  coloration  by  hand,  rendered  the  invention  of  improved 
methods  more  and  more  important.  Dufr^noy  and  £lie  de  Beaumont, 
after  the  publication  of  their  great  geological  map  of  France  in  six 
sheets,  began  the  trial  of  lithographic  coloring  at  the  Royal  press  of 
Paris,  on  a  map  called:  *^  Tableau  W assemblage  des  six  feuilles  de  la 
carte  geologique  de  France^''-  in  a  single  sheet,  scale  of  1 : 2,000,000.  Pre- 
viously this  "  Tableau  d^assemblage^^'^  colored  by  hand,  had  been  placed 
at  the  end  of  the  first  volume,  4to,  of  the  ''^ Explication  de  la  carte  gSo- 
logique  de  France^^  1841,  The  copies  of  this  volume  distributed  from 
1811  to  1853  all  contain  this  map  colored  by  hand.  But  after  1853,  or 
at  the  beginning  of  1854,  there  appeared  at  the  end  of  the  volume 
which  still  bears  the  date:  ^^ Paris,  Imprimerie  Royale^  MDCCOXLIy^ 
the  map  of  the  *'  Tableau  d'' assemblage,'^  with  the  inscription  to  the 
right  at  the  bottom  of  the  map ;  "  Lithographie  de  V Imprimerie  Imperiale.^ 
This  chromolithographic  map  of  the  imperial  press  was  a  success;  the 
colors  are  brilliant  and  uniform  and  do  not  overlap  each  other.  All 
the  cojnes  of  Volume  1  of  the  ^^Explication  de  la  carte  giologique  de 
France,^  of  Dufr^noy  and  I5lie  de  Beaumont,  since  distributed,  have 
this  chromolithographic  map. 

Before  we  leave  the  '*  Imprimerie  Nationale  de  France"  let  us  men- 
tion the  beautiful  geological  maps  that  have  been  made  there,  and 
whose  execution  has  nowhere  been  suipassed,  not  even  in  these  last 
years  of  progress  of  chromolithography.  First,  the  '*  Carte  gSologique  de 
la  Belgique  et  des  contries  voisines^^  by  Andr^  Dumont,  one  sheet,  1856, 
a  real  masterpiece  of  coloring,  especially  if  we  consider  the  numerous 
superpositions  of  simple  colors,  which  determine  the  greater  part  of  the 
forty-two  different  tints  of  the  tabular  vietc  of  the  map.  The  "  Carte  gio- 
logique  de  VEurope,^^  also  by  Andr^  Dumont,  in  four  sheets,  1855-1867, 
is  another  fine  example  of  coloring,  far  superior  to  the  one  made  at  the 
same  time  at  Edinburgh  by  Keith  Johnston  for  Sir  Eoderick  Murchison's 
and  NlcoPs  "  Geological  Map  of  Europe^  in  four  sheets,  1856.  Finallj', 
the  maps  of  the  £  tat- Major,  scale  of  1 :  80,000,  used  by  the  service  of  the 
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*'  Carte  g4ologiqu€  dHailUe  de  la  France^  have  been  colored  by  chromo- 
lithograpby  since  1877,  instead  of  coloring  by  band  employed  up  to  that 
time. 

Many  improvements  have  been  added  to  the  first  methods  employed 
in  1854.  The  most  important  consists  'Mn  placing  on  metal  by  patting 
in  relief  the  sheets  of  a  map,  and  in  operating  the  impression  in  oolors 
under  the  typographical  presses.^  From  the  Imperial  press,  chromolith- 
ography  soon  extended  to  private  industry.  In  Paris,  Messrs.  Lemercier 
&  Cie.  printed  chromolithographically,  in  May,  1855,  the  ^^Carte  gSolo- 
gique  des  iStats-  Unis  et  des  Provinces  anglaises  de  VAmirique  du  Nord^ 
by  Jules  Marcou,  and  in  August  the  ^^Carte  gSologique  du  Canada/^  by 
W.  E.  Logan. 

In  Germany  analogous  attempts,  by  means  of  lithographical  impres- 
sions in  oil  colors  were  made  at  the  same  time.  In  1842  two  chromo- 
lithographic  geological  maps  appeared,  namely :  '^  Carte  gSognostique  du 
Taurus  et  de  ses  environs j^  in  folio,  by  M.  J.  Bussegger,  published  at  Stutt- 
gart ;  and  the  geological  wall  map  of  Germany  by  Woelter,  published 
at  Eslingen  (Wurtemberg).  Then  in  1845  another  chromolithograph!- 
cal  map  by  Major  Heinrich  Bach,  representing  the  geology  of  Wurtem- 
berg, appeared  also  at  Stuttgart.  All  these  maps,  as  well  as  those  that 
followed,  show  great  defects,  both  on  account  of  lack  of  clearness  in  the 
colors,  all  being  too  dark,  and  bad  registration. 

Ghromolithographic  geological  maps  appeared  in  Berlin  and  in  Vi- 
enna in  1851,  in  the  ^^  Zeitsohrift  der  deutsohen  geologischen  OeseUsckaft^ 
and  in  the  ^^Jahrbuoh  der  k.  k,  geoL  BeichsafisiaZt,^  In  1853  in  Switser- 
land,  at  Winterthur,  J.  Wurster  &  Cie.  chromolithographed  the  ^^  Carte 
g4ologique  de  la  Suisse/^  by  B.  Studer  and  A.  Escher  de  la  Linth.  Sev- 
eral of  the  shades  in  this  map  were  put  on  by  hand,  so  that  it  was  a 
sort  of  hybrid  between  the  two  systems. 

In  1854,  Justus  Perthes,  in  Gotha,  published  a  very  well  executed 
chromolithographical  map,  ^^Oeognostische  Kart€  des  ThUringer  Waldes/' 
by  H.  Oredner,  lithographed  by  0.  Hellfarth;  and,  in  the  same  year,  a 
map  also  very  well  executed,  '*  Oeognostische  Karte  von  Kurhessen^  by 
A.  Schwarzenberg  and  H.  Beusse,  lithographed  by  C.  Kegel,  of  CasseL 
The  last  one,  especially,  is  a  success,  the  coloring  being  but  little  infe- 
rior to  that  of  the  geological  map  of  France  of  1853. 

In  America  the  systems  of  color-printing  replaced  but  slowly  the  band 
processes.  The  late  A.  Sonrel,  the  well-known  draftsman  of  Louis  Agas- 
siz,  tried  a  system  analogous  to  that  of  Major  Le  Blanc,  and  in  1853  he 
successfully  executed  a  little  geological  map,  which  appeared  in  a  pub- 
lic document  of  the  Commonwealth  of  Massachusetts,  entitled  :  ^'  Report 
on  certain  points  in  the  geology  of  Massachusetts j^^  by  Edward  Hitchcock. 
The  map  has  no  title,  date,  or  place  of  publication,  and  no  name  of  the 
engraver  or  printer.  It  embraces  the  coal  field  of  Bristol  County  and 
of  Bhode  Island. 
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Sonrel's  system  consisted  in  catting  slips  of  card-board  to  correspond 
exactly  with  each  color.  These  were  then  accurately  glued  to  a  wooden 
base  and  color  applied  to  them  by  a  printer's  cylinder.  An  impression 
from  them  was  then  taken  by  a  lithographic  press. 

In  1855  J.  H.  Coltou  &  Co.,  of  New  York,  engraved  and  printed  in 
colors  the  "  Oeological  map  of  the  State  of  Alabama^  accompanying  the 
"Second  biennial  report  of  the  geology  of  Alabama",  which  did  not 
appear  until  in  1858,  owing  to  the  death  of  M.  Tuomey,  State  geologist. 
Messrs.  Golton  &  Co.  also  engraved  and  printed  in  colors  the  numerous 
maps  of  Oscar  M.  Lieber,  geologist  of  South  Carolina  from  1856  to  1860. 

About  1868,  thanks  to  the  celebrated  cartographical  house  of  Julius 
Bien,  of  New  York,  chromolithography  at  last  came  into  general  use  in 
the  United  States  for  coloring  geological  maps.  Several  of  the  maps 
made  by  Bien  are  irreproiujhably  executed  and  compare  favorably  with 
those  made  at  Vienna,  Munich,  Berlin,  Paris,  London,  and  Bruxelles. 
During  the  civil  war  in  the  United  States  there  was  a  great  falling  off 
in  the  publication  of  geological  maps  on  that  portion  of  America.  Bat 
shortly  after  its  termination,  a  new  impulse  of  unprecedented  strength, 
caused  not  only  the  resumption  of  interrupteil  works,  but  also  the  birth 
of  many  new  ones.  The  Federal  Oovemment  took  the  lead  by  causing 
the  exploration  of  a  part  of  the  immense  territories  of  the  West.  Excel- 
lent results  have  already  been  obtained,  and  the  important  geological 
atlases  published  during  the  last  few  years  under  the  direction  of 
Messrs.  Clarence  King,  F.  V.  Hayden,  J.  W.  Powell,  and  George  M. 
Wheeler,  are  an  honor  to  the  Government  of  the  United  States,  and  to 
the  geologists  who  constructed  them.  The  States  of  Michigan,  Wis- 
consin, Ohio,  Missouri,  New  Hampshire,  and  Pennsylvania  have  also 
published  large  geological  atlases,  well  executed  in  chromolithography. 
The  Dominion  of  Canada  has  continued  with  improved  success  its  pub- 
lication of  geological  maps  of  the  British  Possessions  in  North  America. 
Finally,  British  Guiana,  Brazil,  the  Argentine  Eepublic,  and  Chili  have 
undertaken  geological  surveys,  which,  in  the  last  twenty  years,  have 
largely  augmented  our  knowledge  of  the  geology  of  South  America. 
The  geological  map  of  Chili,  in  thirteen  sheets,  by  Pissis,  published 
chromolithographically  in  Paris,  compares  favorably  with  any  atlas 
published  in  North  America/ 

Geological  mapping  in  this  country  was  greatly  improved  between 
1862  and  1881,  without,  however,  attaining  that  degree  of  perfection 
reached  by  the  old  and  very  detailed  geological  surveys  of  England, 
Franc^  Switzerland,  Belgium,  Austria,  Prussia,  or  Scandinavia. 
AlthouAi  the  latest  geological  publications  on  America  are  very 
superior^to  those  which  preceded  them,  there  has  not  been  executed 
a  geological  survey  of  any  large  area  that  is  really  final,  or  that  leaves 
but  little  to  be  corrected  in  the  future.  With  limited  exceptions,  all 
are  geological  reconnaissances,  which  still  demand  many  years  of  work 
to  transform   them  into  definite  and  completed  studies.    However, 
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what  exists  already  is  enormous  in  importance  and  in  extent,  when  we 
consider  the  immense  stretch  of  land  explored,  from  the  Arctic  to  the 
Antarctic  regions. 

In  judging  the  results  obtained  by  the  efforts  of,  after  all,  a  rather 
small  band  of  field  geologists,  we  must  not  lose  sight  of  the  fact  that 
America  occupies  a  hemisphere,  and  that,  compared  with  the  Old  World, 
the  New  is  better  known  geologically,  and  has  far  less  blank  space  on  a 
general  geological  map  than  Asia,  Africa,  or  Australia. 

In  looking  over  this  catalogue,  one  will  often  be  struck  by  certain 
peculiarities  in  tlie  maps  cited.  Some  are  anonymous,  others  have  no 
titles,  some  have  no  date,  others  have  no  scale,  or  a  scale  which  has  to 
be  figured  out  to  understand  it  exactly ;  in  this  case  we  have  not  cited  the 
scale.  Often  no  place  of  publication  is  given;  even  whole  geological 
atlases  are  without  such  designation.  Very  often  the  date  on  the  map 
does  not  correspond  to  the  date  of  the  book  or  memoir  which  describes 
it ;  in  which  case  I  have  mentioned  both  dates,  first  that  of  the  map 
and  then  that  of  the  book.  Finally,  I  have  had  to  eliminate  a  certain 
number  of  maps  called  geological  in  their  titles,  which  really  have 
nothing  geological  about  them.  I  have  also  neglected  citing  very  small 
maps  reduced  from  larger  ones,  which  authors  of  elementary  books 
have  inserted  in  their  texts  in  black  engravings  or  wood  cuts ;  for  they 
are  all  reproductions — often  very  poor  ones — of  maps  made  by  original 
observers,  whose  names  are  neither  on  these  maps  nor  in  the  texta. 
They  are  merely  for  the  use  of  the  general  i)ublic  and  student,  and  are 
without  value  in  the  history  of  science.  Unfortunately  no  kind  of  pub- 
lication offers  greater  temptations  for  appropriating  the  work  of  others 
without  proper  credit,  than  a  geological  map.  It  is  offered  in  excuse 
that  the  knowledge  belongs  to  the  public,  but  geologists  who  respect 
the  property  of  their  fellow-workers,  and  who  know  that  often  the 
only  recompense  of  very  difficult  work,  without  any  pecuniarj^  remu- 
neration whatever,  is  the  reputation  derived  from  it,  do  not  fail  to  cite 
the  name  or  the  names  of  the  first  explorers  or  investigators,  either  on 
the  maps  or  in  the  explanatory  text,  or  in  both.  Too  often  this  simple 
rule  of  justice  is  violated,  and  numerous  acts  of  real  scientific  piracy 
exist  in  geological  cartography.  The  persons  most  often  guilty  of  it 
are  mining  engineers,  geographers,  and  travelers.  Thjus,  one  often 
finds  in  the  narrative  of  a  voyage,  or  in  mining  magazines,  large  geo- 
logical maps,  well  colored  and  tolerably  exact,  with  the  name  of  an 
author  wholly  unknown  in  geology.  If  these  maps  are  compared  with 
those  of  the  geologists  who  have  made  a  study  of  the  countries  ^repre- 
sented, it  is  surprising  to  find  that  they  are  exact  copies,  so  wact  in- 
deed that  they  repeat  faults  known  only  to  their  authors.  In  This  case 
the  evil  is  not  great,  for  every  one  rectifies  the  error  and  places  the  name 
of  the  true  author  in  the  place  of  that  of  the  unscrupulous  compiler. 

But  it  is  not  the  same  thing  when  the  author  of  the  compilation  is  a 
known  geologist.    It  then  becomes  very  difficult  to  know  what  really 
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belong  to  the  geolo^cal  predecessors  and  pioneers  whose  works  have 
been  appropriated  without  citing  them.  Bat  very  few  scientists  are 
capable  of  re-establishing  the  truth,  and  often  when  they  know  it  they 
dislike  to  make  it  public  and  exx>ose  the  piracy  of  a  fellow  scientist. 
The  only  remedy  for  this  evil  is  the  reputation  which  each  one  pos- 
sesses in  science.  He  who  respects  and  cites  all  the  maps  and  works 
of  his  predecessors  is  sure  of  having  the  reputation  of  an  honest  ob- 
server,  even  when  his  works  are  disagreeable  to  some  of  his  co-laborers. 
While  he  who  appropriates  right  and  left  the  works  of  others  is  soon 
known  and  cited  as  an  unscrupulous  compiler,  and  of  doubtful  standing 
as  a  geologist. 

Almost  all  the  geological  maps  cited  in  this  ^^Mapoteca"  are  in  my 
library — especially  all  the  pioneer  maps,  a  few  of  which  are  very  rare, 
and  command  a  high  price. 

The  public  libraries  of  Cambridge  and  of  Boston  have  allowed  us  to 
complete  what  we  lacked.  There  is  only  a  very  small  number  of  maps, 
hardly  a  dozen,  that  I  have  not  seen,  and  in  this  case  I  have  always 
added  the  word  unseen.  Some  of  these  even  I  have  seen  in  European 
libraries  nearly  thirty  years  ago,  at  a  time  when  I  did  not  think  of 
making  a  catalogue. 

Ifotwithstanding  all  the  care  and  diligence  with  which  I  have  searched 
for  years,  a  number  of  geological  maps  of  America  must  have  escaped 
me,  as  happens  in  all  catalogues,  but  I  believe  that  nothing  imx>ortant 
will  be  found  wanting. 

This  list  stops  with  the  year  1881,  inclusive. 

JULES  MAEOOU. 

Cambridge,  Mass.,  September^  1882. 
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I.  _  AMERICA    IN    GBNERAL,    COMPRISINa    BOTH    NORTH    AND 

SOUTH  AMBRICA. 

1. 

1843 — ^Bou^  (Ami).    Carte  g6ologiqae  da  globe  terrestre.    Paris,  1845. 

In  one  sheet  only.  America  is  colored  geologically,  with  the  data  then 
known,  which  covered  only  abont  one-twelfth  of  the  whole  continent.  .  The 
rest  is  mere  coi^ectnre.  It  is  a  bold  attempt  at  generalization  with  a  small 
basis  of  facts.  It  was  repablished  by  Edward  Hitchcock,  without  the  name 
of  Bon^,  under  the  title  of  '*  Outline  of  the  geology  of  the  globe.''  1853. 
Accompanying  '*  Outline  of  the  geology  of  the  globe,  and  the  United  States  in 
particular",  by  Edward  Hitchcock.    Boston,  1854. 

An  English  edition,  by  A.  K.  Johnston,  appeared  in  1855  in  his  Physical 
atlas  of  natural  phenomena,  Plate  I,  under  the  title  "The  geological  struct- 
ure of  the  globe  according  to  Ami  Boq6,"    Edinburgh,  1855. 

A  German  edition,  in  Berghaus  Physikalischer  Atlas,  appeared  in  1856  f 
jPlate  9,  under  the-title  ''Geologische  Erdkarte  nach  Ami  Bon6  und  K.  John 
ston  Yon  Traugott  Bromme."    Stuttgart,  1856  f 

184S— Taylor  (E.  G.)«    Chart  showing  the  position  of  the  coal  fields  on 
the  sorface  of  the  globe. 

Accompanying  <<  Statistics  of  coal."    Philadelphia,  1848. 
A  second  edition  was  published  by  Haldeman. 

3. 

1849 — ^Bnch  (Leopold  von).    Die  Yerbreitong  and  die  Greozen  der 
Ereide-Bildung^n.    Mercator  projection. 

Accompanying  ^'Betrachtungen  iiber  die  Verbreitung  and  die  Greuzen  der 
Kreide-Bildungen'' ;  Verhandlungen  des  naturhistorischen  yereins  der  Preuss- 
ischen  Rheinlande  und  Westphalens.    Bonn,  1849. 

A  very  small  map,  showing,  in  black  etching,  the  geographical  distribution 
of  the  cretaceous  rocks  in  North  and  South  America.    Also  issued  separately. 

4. 
186S— Hitchcock  (Edward).    Outline  of  the  geology  of  the  globe. 

Accompanying  '<  Outline  of  the  geology  of  the  globe,  and  the  United  States 
in  particular.''    Boston,  1854. 
See  Bon^  (Ami),  184^— No.  1. 

5. 

1865 — Bou^  (Ami).    The  geological  stracture  of  the  globe  according  to 

Ami  Boa6. 

Accompanying  ''  Physical  atlas  of  natural  phenomena'',  by  A.  K.  Johnston, 
Plate  I.    Edinburgh,  1855. 

See  Bou^  (Ami),  1843— No.  1. 
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6. 

1856 — Bou^  (Ami)  and  Johnston  (K.).  Greologische  Erdkarte  nach  Ami 
Boa6  and  K.  Johnston  von  Traugott  Bromme. 

Accompanying  ''Berghans  Physikalischer  Atlas,''  Plate  IX.     Stuttgart,. 
185Gt 
See  Bon^  (Ami),  1843— No.  1. 

7. 

1860 — Maroon  (Jules).  Geological  map  of  the  world  Carte  g6olo- 
giqne  de  la  terre.  Scale  1:  23,000,000.  Winterthur  (Switzer- 
land), 1861. 

In  eight  sheets.  In  this  map  localities  of  which  the  geology  was  unknown 
were  left  blank..  Reductions  of  it  appeared  in  filis^e  Reclus  "La  Terre," 
Vol.  I,  Les  continents.  *' Carte  g^ologique  du  Monde,  d'aprte  Jules  Maroou." 
Plate  II,  p.  30.  Paris,  1868.  Of  this  there  are  four  editions.  By  an  over- 
sight of  the  translator,  Mr.  Henry  Woodward,  the  author's  name  was  omitted 
in  the  English  editions  entitled  ''The  Earth,"  by  £as^  Reclus. 

Prof  Oscar  Fraas  reproduced  a  reduction  of  the  first  edition  of  this  map 
in  his  ''Yorder  Siindfluth,"  Stuttgart,  1865,  with  the  author's  name  omitted; 
in  the  subsequent  editions  of  his  work  he  repaired  his  forgetfulness.  In 
1872  a  reduction  of  the  first  edition,  in  one  sheet,  appeared  in  Vienna,  in  the 
"Physikalische  Karten,"  published  by  Artaria  &  Co.  under  the  title  "Qeolo- 
gische  Uebersichtskarten  der  Erde  nach  Marcou." 

1866 — ^Karoon  (Jules).   (Geological  map  of  the  world  (reduction  of). 

Accompanying  ''Yor  der  Siindfiuth,"  by  Oscar  Fraas.    Stuttgart,  1865. 
See  Maroon  (Jules),  1860— No.  7. 

9. 

1867 — Simonin  (Louis).  Carte  des  terrains  honillers  du  globe  et  de 
Fexportation  du  charbon  anglais  d'aprfes  Taylor,  Marcou  et  les 
documents  officiels. 

Accompanying  ''La  vie  souteiraine,  ou  les  mines  et  les  mineurs."  Carte  I, 
p.  32.    Paris,  1667. 

It  is  a  reduction  of  R.  C.  Taylor's  chart,  with  additions  from  the  first  edition 
of  Maroon's  Geological  map  of  the  world. 

10. 

1868— Karoon  (Jules).  Oarte  g^ologique  du  monde  d'aprte  Jules 
Marcou. 

Accompanying   "La  Terre,"  by  filis^  Reclus,  YoL  I,  Plate  II,  p.  30. 
Paris,  1868. 
See  Marcou  (Jules),  1860— No.  7. 

11. 

1870 — Maroon  (Jules).    Carte  g^ologique  du  monde. 

Accompanying  "  La  Terre,"  by  £lis^  Reclus,  2d  editioui  Plate  IL    Paris, 
1870. 
See  Maroon  (Jules),  1860— No.  7. 
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12. 

1871— Marcou  (Jules).    Geological  map  of  the  world. 

Accompanying  "The  Earth,"  by  filiate  Reclne.  Plate  II.    London,  1871. 
The  name  of  Jnles  Marcou  has  been  dropped,  not  by  the  translator,  Mr. 
Henry  Woodward,  but  by  the  publisher. 
See  Maroon  (Jules),  1860— No.  7. 

13. 

1872 — K arcou  (Jules).    Geologische  XJebersichtskarten  der  Erde,  nach 
Marcou. 

Accompanying    '*Physikalische   Karten,"   published   by  Artoria   &,   Co. 
Vienna,  1672. 
See  Maroon  (Jules),  1860— No.  7. 

14. 

1874— llaroou  (Jules).    Geological  map  of  the  world. 

Accompanying  <<The  Earth,''  by  £lis^  Reclus,  2d  edition,  Plate  II.    Lon- 
don, 1874. 
See  Maroon  (Jules),  1860— No.  7. 

16. 
1874 — Marcou  (Jules).    Carte  g^logique  du  monde. 

Accompanying  <'La  Terre,''  by  '^li%6e  Reclns,  Plate  n.    German  edition. 
(Berlin),  1874. 
See  Maroon  (Jnles),  1860— No.  7. 

16. 

1875 — Marcou  (Jules).    Geological  map  of  the  world.    Carte  g^ologique 
delaterre.    Scale  1:  23,000,000.    Zurich,  1876. 

Second  edition,  in  eight  sheets.  North  and  South  America  are  almost  aU 
colored,  and  many  corrections  and  additions  have  been  made.  A  reduction 
appeared  in  the  fourth  edition  of  £lis^  Reclus's  ''La  Terre,"  and  also  in 
translations  and  subsequent  editions  of  the  same  work. 

17. 

1875 — Marcou  (Jules).    Carte  g^ologique  de  la  terre,  reduction  et  assem- 
blage des  huit  feuilles. 

Accompanying  **  Explication  d'une  seconde  Edition  de  la  carte  gtelogique 
delaterre."    4°.    Zurich,  1875. 

18. 

1876 — Marcou  (Jules).    Carte  g^ologique  du  roonda 

Accompanying  "La  Terre,"  by  ^lis^e  Redus.    Italian  edition,  from  which 

the  name  of  £.  Reclus  has  been  expunged.    ,  1876. 

See  Maroon  (Jules),  1875— No.  16. 

19. 

1876 — Marcou  (Jules).    Carte  g^ologique  du  monde. 

Accompanying  <<La   Terre,"  by  filis^   Reclus,  3*«»«  Edition,  Plato  n. 
Paris,  1876. 
See  Maroon  (Jules),  I860.— No.  7. 
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20. 
1876— Maroon  (Jules).    Carte  g^ologiqae  dn  monde. 

Aooompanying  ''La  Terre,"  by  filiate  Reolns.    Carte  g^logiqae  H.    Mag- 
yar edition.    Bada  Pesth  (Hangary),  1876. 
See  Maroon  ( Jules),  1875— No.  16. 

21. 

1877_][aroon   (Jnles).     Carte  g6ologiqae  da  monde  d'aprte   Jules 
Maroon. 

Accompanying  ''La  Terre,"  by  filial  Reclns,  4*«™*  edition,  Plate  II,  p.  26. 
Paris,  1877. 
See  Maroon  (Jnles),  1875— No.  16. 

22. 
1877— Maroon  (Jnles).    Creological  map  of  the  world. 

Accompanying  "The  Earth, '^  by  £lis6e  Reclns,  3d  edition,  Plate  n.    Lon- 
don, 1877. 
See  Maroon  (Jnles),  1875— No.  16. 

23. 
1878 — Maroon  (Jules).    Carte  g6ologiqne  dn  monde. 

Accompanying  "La  Tene,"  by  £lis^  Reclns.    Carte  IL    Rnaaian  edition. 
St.  Petersburg,  1878 1 
See  Maroon  (Jnles),  1875— No.  16. 
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XL— NORTH  AMSRICJL  IN  GENBRAL,  COMPRZSXNG  THB  XTNITBD 
BTATBB,  OR  A  LARGB  PORTION  OF  THEM,  AND  THB  BRITISH 
P088E88I0N8  OF  NORTH  AMERICA. 

24. 

1768 — Onettard  (Jean  £tienne).    Carte  min^ralogique  oh  Pon  voit  la 
nature  des  terrains  da  Canada  et  de  la  Loaisiane. 

Acoompanyiog  "  M^moire  dans  lequel  on  compare  la  Canada  k  la  Saine  par 
rapport  h  ses  mineranx.*'  Histoire  de  TAcad^mie  Royale  des  scienoeB,  4^,  p^ 
189,  Plate  VII.    Paris,  1752. 

A  map  extending  from  Florida  to  the  60th  parallel  of  latitude  north. 

This  very  carions  first  **  G^logical  Map  of  a  part  of  North  America,"  shows 
the  geographical  distribution  of  three  large  belts  of  rocks,  which  Onettard 
called  ''Bandes  sablonense,  mamense,  et  schistense  on  m^tallif^re."  The 
marly  or  clay  belt  is  marked  by  a  shaded  zone,  extending  from  the  shores  of 
Texas,  on  the  Gulf  of  Mexico,  toward  the  northeast  as  far  Cape  Breton  Island, 
oaUed  Isle  Royale;  then  it  turns  northwest  toward  Quebec.  West  of  this  band 
lay  the  schistose  or  metalliferous  belt,  and  east  of  it  the  sandy  belt  under  the 
sea-level. 

.Thirty-nine  different  signs  and  annotations  indicate  places  where  rocks  and 
minerals  exist  between  the  Atlantic  and  the  Rocky  Mountains.  On  a  smaller 
map,  placed  at  the  right-hand  lower  comer,  on  a  larger  scale,  comprising  the 
shores  of  the  St.  Lawrence  River,  Onettard  points  out  eight  localities  contain- 
ing fossils,  which  he  figures  on  Plates  3  and  4.  One  is  evidently  an  Orthis, 
and  another  a  Lept»na,  related  to  Lept»na  sericea,  both  found  on  the  shores 
or  near  Lake  Champlain.  Besides,  Onettard  gives  figures  of  Crinoidoea  and  a 
tooth  of  the  Mastodon  giganteum,  found  on  the  banks  of  the  Ohio  River,  in 
1739,  by  Longueil,  an  ofiQcer  of  the  French  army,  who  collected  there  (Big 
bone  Lick)  bones,  teeth,  and  tusks  which  still  exist  carefhlly  kept  among  the 
collections  of  Comparative  Anatomy  at  the  "Jardin  des  Plantes,"  in  Paris» 
The  map  was  constructed  by  Philippe  Buache  for  M.  Onettard. 

26. 

1800 — ^Xaolnre  (William).    A  map  of  the  United  States,  colored  geolog- 
ically. 

Accompanying  ''Observations  on  the  Oeology  of  the  United  States,  explan- 
atory of  a  Oeological  Map."  Trans.  Amer.  Phil.  Soc.,  Vol.  VI,  p.  411.  gPhil- 
adelphia,  1809. 

This  was  published  during  the  author's  absence  in  Europe,  and  he  was  much 
dissatisfied  with  it. 

26. 

1811— Maolure  (William).    Carte  des  £tats-XJnis  de  FAm^riqne-Nord, 
pour  servir  aax  observations  g^ologiqaes. 

Accompanying  ''Observations  snr  la  Otologic  des  Stats-Unis."  (Joum.  de 
Phys.,  de  Chim.,  d'Hist.  Nat.  et  des  Arts,  par  J.  C.  Delam^therie,  VoL  LXXIL) 
Paris,  1811. 

For  a  fac-simile  of  this  map  see  1858— No.  54. 
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27. 

1817~Maolure  (William).    Map  of  the  United  States  of  America,  de- 
signed to  illastrate  the  Geological  Memoir  of  Wm.  Maclnre,  esq. 

Accompanying  "Observations  on  the  Geology  of  the  United  States  of  Amer- 
ica."   Trans.  Amer.  PhiL  Soo.,  New  Series,  Vol.  I.    4^.    Philadelphia,  1817. 

This  geological  map  and  the  explanatory  memoir  are  better  known  than  the 
first  map  of  1809  or  the  French  edition  of  1811,  and  are  generally  considered  as 
the  starting  point  for  the  geology  of  North  America.  Also  issued  separately 
ill  8o. 

28. 
182S(-4ll6avelaiid  (Parker).    (Creological  Map)  The  United  States. 

Accompanying  ''An  elementary  treatise  on  Mineralogy  and  Geology,  designed 
as  a  companion  for  travelers  in  the  United  States  of  America.''  Second  edi- 
tion in  two  volnmes,  p.  784,  Vol.  II,  Plate  VI.    Boston,  1822. 

This  old  geological  map  of  the  United  States  is  merely  a  copy  of  the  third 
edition  of  1817,  of  Maclnre's  Geological  Map,  with  very  few  additions  or  varia- 
tions. 

29. 

1828 — Long  (S.  H.)  and^  James  (Edwin).    Map  of  the  country  drained  by 
the  Mississippi,  western  section. 

Accompanying  ''Account  of  an  expedition  from  Pittsbnrgh  to  the  Rocky 
Moontains,  performed  in  the  years  1819  and  1820,  nnder  the  command  of  M^Jor 
8.  H.  Long,^  compiled  by  Edwin  James,  geologist  to  the  expedition,  2  vol. 
and  40  atlas.    Philadelphia,  1823. 

In  black,  with  dotted  lines  and  geologic  inscriptions  indicating  limits  of 
the  formations  as  understood  then  by  Edwin  James. 

Although  very  rough,  this  first  sketch  of  the  geology  of  the  country  west  of 
the  Mississippi  River,  by  Dr.  Edwin  James,  is  very  creditable,  and  entitles  him 
to  be  called  the  first  pioneer  of  the  geology  of  the  country  between  the  Mis- 
sissippi River  and  the  eastern  foot  of  the  Rocky  Mountains.  The  volumes 
iH[>peared  in  1823  the  atlas  in  1822. 

30. 
1842— Owen  (D.  D.).    Geological  chart  of  the  Ohio  Valley. 

Accompanying  "  On  the  geology  of  the  Western  States  of  North  America." 
As  a  postponed  paper  in  Joum.  Geol.  Soc,  London,  Vol.  II,  p.  433.  Liondon, 
1846. 

This  map  was  published  in  order  to  establish  satisfactorily  his  just  claims 
of  original  discoverer  of  many  important  points  in  the  geology  of  the  West- 
em  States,  two  maps  having  appeared  in  1843,  by  B.  Lawrence  and  J.  Hall, 
covering  almost  the  same  ground,  without  reference  to  the  survey  of  David 
Dale  Owen,  from  which  they  were  compiled  almost  entirely. 

31. 
1848 — Lawrence  (Byrem).    A  geological  map  of  the  Western  States. 

[No  place  of  publication].    1843.    Lithographed  in  Boston. 
This  very  rare  map  is  merely  a  copy  of  David  Dale  Owens'  geological  map 
of  the  Ohio  VaUey. 
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32. 
1843 — ^Hall  (James).    G^logical  map  of  the  Middle  and  Western  States. 

Accompany  log  •*  Geology  of  New  York,"  Part  IV,  comprising  the  survey 
of  the  fourth  geological  districts.   4to.    Albany,  1843;  also  issued  sepajmtely. 

33. 
1843— Mozon  (Charles).  '  Sketch  of  the  geology  of  the  United  States. 

Accompanying  *'0n  the  geology  of  the  United  States.''    In  the  Geologist 
for  the  year  1843,  edited  by  C.  Moxon.    Frontispiece.    London,  1843. 
A  yery  rough  reproduction  and  reprint  of  Maclure's  geological  map. 

34. 

'^ 

1846 — Lyell  (Sir  Charles).  Geological  map  of  the  United  States,  Can- 
ada, &c. 

Accompanying  ''Travels  in  North  America  in  the  years  1841-42."  London 
and  New  York,  1845. 

This  map  appeared  May  14th,  1845.  It  is  important,  giving  for  the  first  time 
a  general  view  of  the  geology  of  North  America. 

35. 

1846 — Lyell  (Sir  Charles).  Oeognostische  Karte  der  Yereinigten 
Staaten,  Canada,  &c. 

Accompanying  "Reisen  in  Nord-Amerika  von  Charles  Lyell.  Dentsch,  von 
Dr.  Emil  Th.  WolflF."    Halle,  1846. 

36. 

1848 — ^WiBlizenus  (A.).  Geological  sketch  of  a  tonr  from  Independence 
to  Santa  F^,  Chihuahua,  Monterey,  and  Matamoros. 

Accompanying  '*  Memoir  of  a  tour  to  Northern  Mexico,  connected  with  Col- 
onel Doniphan's  expedition  in  1846  and  1847."    Washington,  1848. 
Black,  with  geological  indications  only. 

37. 

1861— Owen  (D.  D.),  Norwood  (J.  G.),  and  Whittlesey  (Charles).  Geo- 
logical map  of  Wisconsin,  Iowa,  and  Minnesota,  exhibiting  also 
the  extension  of  the  Iowa  coal  field  into  Missouri,  and  its  relation 
to  the  Illinois  coal  field. 

Accompanying  '^Report  of  a  geological  survey  of  Wisconsin,  Iowa,  and  Min- 
nesota and  incidentally  of  a  portion  of  Nebraska  Territory,''  by  D.  D.  Oweo. 
Vol.  of  iUustrations.    4^.    Philadelphia,  1852. 

A  very  important  map  for  the  upper  Mississippi  region.  On  the  same  large 
sheet,  at  the  upper  right-hand  comer,  there  is  also  a  ''Geological  map  of  the 
north  shore  of  Lake  Superior". 

38. 

1851 — Owen  (D.  D.),  Norwood  (J.  G.),  and  Whittlesey  (Charles).  Geo- 
logical map  of  the  north  shore  of  Lake  Superior. 

Accompanying  ''Report  of  a  geological  survey  of  Wisconsin,  Iowa,  and 
Minnesota  and  incidentally  of  a  portion  of  Nebraska  Territory, ''  by  D.  D. 
Owen.    Vol.  of  illustrations.    4°,    Philadelphia,  1862. 

See  the  preceding  map— No.  37. 
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39. 
1852— Bnch  (Leopold  von).    Geognostische  Karte  von  Nord- America. 

Accompanying  *  'Ueber  die  Joraformation  anf  der  Erdflaohe"  in  Monatsbericht 
der  konigliohen  Akademie  der  Wissenschafteu  za  Berlin.    Berlin,  1853. 

It  is  the  last  memoir  by  the  oelebrat-ed  Pmasian  geologist.  The  map  ia  on 
a  very  small  scale,  and  was  also  issued  separately. 

40. 

1863 — Karcou  (Jules).    Geological  map  of  the  United  States  and  the 
British  provinces  of  North- America. 

Accompanying  ''A  geological  map  of  the  United  States  and  the  British 
provinces  of  North  America,  with  an  explanatory  text,  geological  sections, 
and  plates  of  the  fossils  which  characterize  the  formation."  Boston,  July, 
1853. 

A  French  translation  has  appeared  under  the  title  '*  Carte  g^logique  des 
£tats-Unis  et  des  provinces  Britanniqnes  de  TAmdrique  dn  Nord."  Aocom* 
panying  '*  Voyage  dans  I'Amdriqne  da  Nord  en  1853  et  1654,  par  Onillaume 
Lambert,  Bmxelles,  mars  1855.  This  map  is  the  first  which  gives  the  dis- 
tribntion  of  the  strata,  according  to  the  nomenclature  of  Murchison  and  de 
Vemeuil,  into  lower  and  upper  Silurian  and  Devonian ;  it  also  extends  beyond 
the  Mississippi  as  far  as  the  Rocky  Mountains. 

• 

41. 

1863 — Hitohoook  (Edward).    A  geological  map  of  the  United  States  and 
Canada. 

Accompanying  **  Outlines  of  the  geology  of  the  globe,  and  of  the  United 
States  in  particular,  with  two  geological  maps,  and  sketches  of  characteristic 
American  fossils."    Boston,  1854. 

Sketch  map  made  up  by  combining  Bou^s  ''Qeological  map  of  the  world,** 
with  Charles  Lyell  and  Jules  Marcou's  "  G^logical  map  of  the  United  States 
and  Canada." 

This  map  first  appeared  in  October,  1853.    Another  issue  was  made  in  1854. 

42. 

1864— Hitohcook  (Edward).    A  geological  map  of  the  United  States  and 
Canada. 

Second  issue  of  the  above-mentioned  map~No.  41. 

43. 

1865— Logan  (W.  E.).  Carte  g^ologique  dn  Canada.    Scale:  lienes  de  25 
an  degr^  dont  nne  ss  4445  m. 

Accompanying  "Esquisseg^logique  du  Canada  pour  servir  Ik  VinteUigenoe 
de  la  carte  g^logique  envoy^  jk  PExposition  universelle  de  Paris  en  1855"  par 
W.  E.  Logan  et  T.  Sterry  Hunt,  in  129,    Paris,  1855. 

This  map  is  also  published  in  the  **Bull.  Soc.  g€ol.  France,  2«  s^rie,  torn,  xn^ 
page  1316.    More  than  half  of  this  map  is  of  the  United  States. 
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44. 

1866 — slogan  (W.  E.).    Carte  gtologiqne  du  Canada.    Scale,  lienes  de  26 
aa  (iegr6  dont  une  =  4445  m. 

Accompanying  <<Bnll.  Soc.  gdol.  France,"  2i  s^rie,  torn.  XII,  p.  1316.  Paria, 
1855. 

The  same  aa  the  map  mentioned  above;  a  few  copies  were  presented  to  the 
Geol.  Soc.  of  France,  and  inserted  in  its  Bulletin. 

45. 

1866 — Lyell  (Sir  Charles).     Geological  map  of  the   United  States, 
Canada,  &c.    London,  1855. 

Second  English  edition.    See  LyeU  (Sir  Charles),  1845— No.  34. 

46. 

1866 — Maroon  (Jules).    Carte  g^ologiqne  des  Etats-Unis  et  des  provinces 
Britaniqaes  dePAm^rique  du  Nord. 

Accompanying  ''Voyage  dans  TAm^rique  dn  Nord  en  1853  et  1854",  par 
Gaillanme  Lambert.    Bmxelles,  1855. 
See  Marooa  ( Jnles),  1853— No.  40. 

47. 

1866 — ^Haroou  (Julesl.    Carte  du  terrain  Carbonif^re  dans  une  partiede 
FAm^rique  du  Nord. 

Accompanying  "Le  terrain  Carbonif^re  dans  TAm^nqne  dn  Nord''.  La  Bib- 
lioth^ne  nniTerselle  de  Geneve,  Jnin,  1855.    Gton^ve,  1855. 
Black  etching. 

48 

1866 — Maroon  (Jules).    Oeologische  Karte  der  Yereinigten  Staaten  und 
Britischen  Provinzen  von  Nord-Amerika.    Scale,  1 :  14,000,000. 

Accompanying  "  Ueber  die  Geologic  der  Vereinigteu  Staaten  and  der  Engli- 
scher  Provinzen  von  Nord-Amerika."  Petermann's  Geographische  Mitthei- 
Inngen.    Vol.  I.    Gk>tha,  1855. 

Published  Jnly,  1855.  It  is  the  first  geological  map  comprising  the  whole 
country  from  the  Atlantic  to  the  Pacific  Oceans,  the  author  being  the  first  geol- 
ogist to  cross  the  continent  with  a  Government  expedition— the  Pacific  Rail- 
road exploration.  He  was  able  to  give  said  data  by  the  35th  parellel  of  lati- 
tude from  Arkansas  to  San  Francisco. 

49. 

1866 — ^Mferoon  (Jules).     Carte  g^ologique  des  Stats-Unis  et  des  pro- 
vinces anglaises  de  I'Am^rique  du  Nord. 

Accompanying  **  R^sum^  explicatif  d'une carte  g^logique  des  £tats-Unis  et 
dee  provinces  anglaises  de  PAm^rique  du  Nord."  BuU.  Soc.  g€ol.  France, 
tome  XII,  p.  813.    Paris,  1855. 

The  number  of  the  Bulletin  for  May,  1855,  did  not  appear  till  the  beginning 
of  1856.  On  this  account  the  author,  to  prevent  delays  and  in  order  to  take 
date  for  his  discoveries  in  the  far  West,  had  a  (German  edition  published  in 
Petermann's  Geographische  Mittheilungen.  This  map  also  appearrtl  in  the 
Annales  des  Biines,  tome  VII,  p.  329.    Paris,  1855. 
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50. 

1855 — Marcou  (Jules).    Carte  g^ologique  des  li^tata-XJnis  et  des  pro- 
yinces  anglaises  de  PAm^riqae  da  Nord. 

Accompanying  ^'Esquiase  d'nne  classification  des  chaines  de  montsgnes 
d'nne  partie  de  I'Am^riqne  dn  Nord.  Annales  des  Mines,  5*  B6Tie,  tome  YII, 
p.  320,  Plate  IX.    Paris,  1855. 

See  Maroon  (Jules),  1855— No.  49. 

61. 

1855 — Bogen  (H.  D.).    Geological  map  of  the  United  States  and  British 
North  America. 

Accompanying  ''Physical  Atlas  of  Natural  Phenomena,''  by  Keith  Johnston. 
Folio,  Plate  VHI.    Edinburgh,  1856. 
Published  the  1st  of  July,  1856. 

52. 

1857— Hall  (James),  and  Lesley  (J.  P.).    Map  illustrating  the  general 
geological  features  of  the  country  west  of  the  Mississippi. 

Accompanying  "  Report  on  the  United  Stat«s  and  Mexican  Boundary  Sur- 
vey," by  W.  H.  Emory.    4°.    Vol.  I,  Part  II,  p.  1.    Washington,  1857. 

53. 

1853 — ^Kaokie  (S.  J.).    Bemnants  of  Primeval  Lands,  North  America. 

Accompanying  '*  The  remnants  of  the  first  life  world  and  the  bottom  rocte." 
In  ''The  Geologist,"  a  popular  monthly  magazine  of  geology,  edited  by  8.  J. 
Mackie,  p.  288.    London,  1858. 

54. 

1853 — ^Kaelure  ( W.)    Carte  des  Stats-Unis  de  PAm^rique  du  Nord«  pour 
servir  aux  observations  g^ologiques. 

Accompanying  "  Geology  of  North  America,"  by  Jules  Marcou.  4^.   Zurich, 
1858. 
This  is  a  copy  on  a  somewhat  smaller  scale  of  the  Paris  edition  of  18I1. 
See  Maroon  (Jules),  1858~No.  55. 

55. 

1858 — ^Karoou  (Jules).    Carte  g^ologique  des  £tats-XJnis  et  des  provinces 
anglaises  de  I'Am^rique  dn  Nord. 

Accompanying  "  Geology  of  North  America,  with  two  reports  on  the  prairies 
of  Arkansas  and  Texas,  the  Kocky  Mountains  of  New  Mexico,  and  the  Sierra 
Nevada  of  California."    4^.    Zurich,  1858. 

A  reduction  of  this  map,  combined  with  the  first  edition  of  the  "  Geological 
map  of  the  world,"  by  the  same  author,  is  placed  at  the  lower  comer  on  the 
left-hand  side  of  the  sheet  of  "  Geologic  und  Physikalische  Karten,"  containing 
"  Geologische  Uebersichts-Karte  der  Erde  naoh  Marcou,  etc.,"  published  by 
Artaria  &  Co.    Vienna,  1872. 

See  Maroon  (Jules),  1872— No.  66. 

56. 

1861— Hayden  (F.  Y.).    Outline  reduction  of  the  maps  of  Kansas,  Ne- 
braska, and  Dakota.    Scale,  60  miles  to  the  inch. 

Accompanying  "  On  the  geology  and  natural  history  of  the  U^per  Mia- 
souri.  Trans.  Amer.  PhU.  Soc.  A^.  Vol.  XII,  new  series,  article  I,  p.  21& 
Phihidelphia,  1863. 
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57. 

1861 — Humphreys  (A.  A.),  and  Abbot  (H.  L.).  Map  of  the  allavial  region 
of  the  Mississippi.    Scale  1 : 1,500,000. 

Acoompanjing  ''Report  upon  the  physios  and  hydraulics  of  the  Mississippi 
River/'  Professional  Pax>er8  of  the  Corps  of  Topographical  Engineers,  United 
States  Army,  No.  4.  4^.  Plate  II,  U.  S.  Mississippi  DelU  Survey.  Phila- 
delphia, 1861. 

Very  important  and  reliable  map,  not  only  in  regard  to  the  geological  dis- 
tribution of  the  alluvium,  but  also  in  regard  to  the  delta  and  the  mouth  of  the 
Mississippi. 

58. 

1864 — Oreen  (W.,  jr.).  Map  showing  the  relation  of  the  anthracite  coal 
region  to  the  great  Appalachian  coal-field,  according  to  Leslie. 

Accompanying  "Notes  on  the  anthracite  coal  region  of  North  America. 
*  Trans.  North  of  England  Inst.  Mining  Engrs.,yol.  XIII,  p.  25.    Newcastle- 
upon-Tyne,  1864. 

59. 

1864 — Logan  (Sir  W.  E.).  Geological  map  of  Canada  and  the  adjacent 
region,  indading  parts  of  the  British  provinces,  and  of  the  United 
States. 

Accompanying  "  Geol.  Snrv.  of  Canada,  report  of  progress,  from  its  com- 
mencement to  1863".  Atlas  of  maps  and  sections,  with  an  introduction  and 
appendix  I.    Montreal,  1865. 

Only  one-sixth  of  the  map  is  truly  Canadian.  In  the  map  appears  a  Quebec 
group,  comprising  the  Calciferous  and  Chazy  limestone,  and  placed  below  the 
Trenton  group  and  above  the  Potsdam.  In  the  volume  **  Geology  of  Canada,'' 
the  same  Quebec  group  is  placed  above  the  Trenton  group,  and  as  a  part  of 
the  Utica  and  Hudson  River. 

60. 

1867 — Marcou  (Jnles).  Carte  des  honilli^res  des  £tats-XJnis  d'aprte  J. 
Marcoo. 

Accompanying  ''La  vie  souterraine,  on  les  mines  et  les  mineurs,"  par 
Louis  Simonin.    4^.  Carte  X,  p.  112.    Paris,  1867. 

It  is  a  reduction  of  Maroon's  "  Carte  g^logique  des  £tats-Uni8  et  des 
Provinces  anglaises  de  I'Am^rique  du  Nord  "  of  1^358. 

61. 

1867 — Simonin  (Lonis).  Carte  des  gites  miniers  des  Etats  de  la  Cali- 
fornie  et  Nevada. 

Accompanying  **  La  vie  souterraine,  on  les  mines  et  les  mineurs.''  Carte 
Xn,  p.  432.    Paris,  1867. 

A  reduction  of  a  part  of  Marcou's  ''Carte  gdologiqne  des  £tats-Unis  et  des 
Provinces  anglaises  de  I'Am^rique  du  Nord  "of  1858.  It  covers  Oregon  and 
some  parts  of  Utah  and  Arizona. 

62. 

1867  ffimrniin  (Louis).  Carte  de  la  region  m^tallif&re  da  Lac  Sup^rieur 
d'apr^s  Bogers  et  Marcou. 

Accompanying  "  La  vie  souterraine,  on  les  mines  et  les  mineurs."  Carte 
XIV,  p..4d6.    P«ris,al667. 
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63. 
1868— Fonter  (J.  W.).    (Geological  sketch  of  the  United  States. 

Accompanying  *  *  Besonrcee  of  the  Missiasippl  Valley."  Page  5S72.  Chioago, 
1869.    Blade  etching;  ooyen  one  octavo  page  only. 

64. 

1871 — Credner  (Herman).  (Geognostische  Karte  des  Allegbany-Systems. 
Nach  den  vorhandenen  Arbeiten  sowie  eignen  Unter-sachan- 
gen.    MaaflBtab  1 : 6,000,000. 

Accompanying  "  Die  Greognosie  and  der  Mineralieichtham  des  Alleghany- 
Systems."  Erl&ntemder  Text  znr  geognoetischen  Karte.  Petermann'a  Geo- 
graphlBohe  Bfittheilnngen.    4^.    Vol.  XVH,  Taf.  IIL    Gotha,1871. 

65. 

1872— mtchcock  (O.  H.)  and  Blake  (W.  P.).     Geological  map  of  the 
ITnited  States,  compiled  for  the  9th  Oensos.    Washington,  1872. 

The  same  as  the  map  published  in  1874. 

See  mtohoook  (C.  H.)  and  Blake  (W.  P.),  1874— No.  70. 

66. 

1872 — Karcou  (Jules).     Carte  G^logiqne  des  fitats-Unis  et  des  pro- 
vinces anglaises  de  PAm^riqae  dn  Nord. 

Accompanying  '^Physikalische  Karten  Geologic,"  published  byArtariaA 
Co.,  on  sheet  containing  "Geologische  Uebersichtskarte  der  Eide  nach  Mar- 
oon."   Vienna,  1873. 
*  See  Maroon  (Jules),  1858— No.  65. 

67. 

1878— Hitchoock  (O.  H.)  and  Blake  (W.  P.).    Geological  map  of  the 
United  States. 

Accompanying ''  Statistics  of  mines  and  mining  in  the  States  and  Terri- 
tories west  of  the  Kocky  Mountains,"  being  the  fifth  annual  report  of  Boasiter 
W.  Raymond,  p.  480.    Washington,  1873. 

See  mtohoook  (C.  H.)  and  Blaka  (W.  P.),  1874— No.  70. 

68. 

1873 — Maofiurlane  (James).    Map  showing  the  coal  fields  of  the  United 
States. 

Accompanying  ''The  coal  regions  of  America."    New  York,  1873. 
Black  etching. 

69. 

1874— Hitchcock  (G.  H.).    Map  of  the  coal  fields  of  the  United  States, 
compiled  from  State  reports. 

Accompanying  ''Statistical  atlas  of  the  United  States,  based  on  the  results 
of  the  Ninth  Census,  1870,  compiled  under  authority  of  Congress,"  by  Francis 
A.  Walker.    Plates  XI  and  XII.    folio.    Washington,  1874. 
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70. 

1874— mtohoook  (O.  H.)  and  Blake  (W.  P.).  Geological  map  of  the 
United  States,  compiled  from  sources  mentioned  in  the  text. 

Accoiopanying  "Statistical  atlaa  of  the  United  States,  based  on  the  resolts 
of  the  Ninth  Census,  1870,  compiled  Tinder  authority  of  Congress,''  by  Francis 
A.  Walker.    Plates  XIII  and  XIV.    folio.    Washington,  1874. 

This  map  Is  wanting  in  uniformity  of  classification  and  clearness  of  defini- 
tions, not  only  for  the  rocks,  but  also  for  the  colors,  which  do  not  represent 
the  same  formation  on  the  right  as  on  the  left  of  the  map ;  several  copies 
dated  1872,  with  the  following  alteration  in  the  title,  '^  compiled  for  the  Ninth 
Census,"  were  privately  distributed.  It  was  distributed  also  at  the  Centen- 
nial Exhibition  of  Philadelphia,  1876,  with  the  "Special  report  of  the  Smith- 
sonian Institution."  So  it  may  be  considered  as  an  official  **  Geological  map 
of  the  United  States."  It  was  also  published  in  1877  in  **  Gray's  Atlas  of  the 
United  States  and  the  World."    folio.    Philadelphia. 

See  mtohoook  (C.  H.)  and  Blake  (W.  P.),  1872— Nos.  65  and  67. 

71. 

1874 — ^Wrigley  (H.  E.).    Special  oil  report  map  A.    Scale,  50  miles  to 
the  inch. 

Accompanying  "2nd  Geo.  Sury.  of  PcTinsyWania."    ''Special  Report  on  the 
Petroleum  of  Pennsylvania,"  VoL  J.    Harrisburg,  1875. 
Black  etching,  showing  oil  region  of  Eastern  United  States  and  Canada. 

72. 

1875 — ^Hitohoook  and  Blake.  Die  Steinkohlenfelder  der  Yereinigten 
Staaten  von  N.  A.,  nach  der  Karte  von  Hitchqpck  and  Blake. 
Maasstab  1 :  13,500,000. 

Accompanying  "Statistische  Uebersicht  der  Steinkohlengewinnung  in  der 
Nord-Amerikanischen  Union."  Von  Alb.  G.  Gatschet  in  New- York.  Peter- 
mann'sGeographischeMittheilungen.    4^.   Vol.  XXI,  1875,  Taf.  XVI. 

73. 
1876— Boyd  (E.  F.).    Geological  map  of  the  United  States. 

Accompanying  "Remarks  on  the  coal  measures  and  oil  produce  of  the 
United  States  of  America,  collected  during  a  visit  to  that  country  in  the 
autumn  of  1875."  Trans.  North  of  England  Inst.  Mining  Engrs.,  Vol.  XXV, 
Plate  XLIII,  p.  188.    Newcastle-upon-Tyne,  1876. 

A  rough  copy  of  the  map,  published  under  authority  of  Congress,  in  Francis 
A.  Walker's  statistical  atlas  of  the  United  States. 

74. 
1876— Boyd  (E.  F.).    Map  of  the  coal  fields  of  the  United  States. 

Accompanying  ''Remarks  on  the  coal  measures  and  oil  produce  of  the 
•  United  States  of  America,  collected  during  a  visit  to  that  country  in  the 
autumn  of  1875.**    Traus.  North  of  England  Inst.  Mining  Engrs.,  Vol.  XXV, 
Plate  XLIV.    Newcastle-upon-Tyne,  1876. 
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75.         ' 

1876— Bradley  (F.  H.).    Geological  chart  of  the  United  States  east  of 
the  Eocky  MountainSy  and  of  Canada.    New  Haven,  1875. 

A  student's  map  in  blaok  etching. 

76. 

1876— mtchoook  (G.  H.)  and  Blake  (W.  P.).    (Geological  map  of  the 
United  States. 

Accompanying  **  Special  report  of  the  Smithsonian  Institntion  for  the  Cen* 
tennial.''    Washington,  1876. 
See  mtohcook  (C.  H.)  and  Blake  (W.  P.),  1874— No.  70. 

77. 

1877— mtohcook  (G.  H.)  and  Blake  (W.  P.).    Geological  map  of  the 
United  States. 

Accompanying  ''Atlas  of  the  United  States  and  the  world,"  by  Gray. 
FoUo.    Philadelphia,  1877. 
See  Hitcncock  (C.  H.)  and  Blake  (W.  P.),  1874— No.  70. 

78. 

1878 — ^Batzel  (Friedr.).    Geologische  Karte  der  Yereinigten  Staaten. 

Accompanying  '*Die  Yereinigten  Staaten  von  Nord-Amerika,  Vol.  I,  p.  28. 
-    Mtlnchen,  1878. 

Perhaps  a  redaction  of  3rd  issue  of  the  map  by  Hitchcock  &  Blake  f 

79. 
1879 — ^HaofiEtrlane  (J.).    Geological  sketch  of  the  United  States. 

Accompafiylng  "An  American  geological  railway  guide,  giving  the  geolog- 
ical formation  at  every  railway  station/'  p.  216.    New  York,  1879. 
In  black  etching  and  numbers.    Very  small,  occupying  one  octavo  sheet. 

80. 

1879 — ^Vivian  (A.  P.).    Geological  map  from  Golorado  to  the  Pacific 
Scale  45  miles  to  the  inch. 

Accompanying  '*  Wanderings  in  the  western  land."    London,  1870. 
Not  seen. 

81. 

1881 — ^Hilgard  (E.  W.).    Map  illustrating  piaper  on  the  tertiary  of  the 
,  Gulf  of  Mexico. 

Accompanying  ''The  later  tertiary  of  the  Gulf  of  Mexico."    Amar.  Jonrn. 
SiUiman,  3d  series,  Vol.  XXII,  Plate  III.    New  Haven,  1881. 

82. 

1881— Hitohoook  (G.  H.).    Geological  map  of  the  United  States.    Scale, 
20  miles  to  the  inch.    New  York,  1881. 

With  a  pamphlet,  a  waU  map  13  feet  long  and  8  feet  wide ;  the  largest  geo- 
logical map  yet  published  of  the  United  States  and  Canada. 
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83. 

1861 — Richardson  (Sir  John).   Map  of  the  physical  geography  and  geol- 
ogy of  the  Arctic  regions. 

AccompanyiDg  ''Arotio  searching  expedition;  a  Joamal  of  a  boat-voyage 
through  Rnpert'ii  land  and  the  Arctic  Sea,  in  search  of  the  discovery  ships, 
nnder  command  of  Sir  John  Franklin."   2  vols.    London,  1851. 

84. 

I860 — Isbister  (A.  E.).    Geological  sketch  map  of  the  northernmost  x>artB 
of  America. 

Accompanying  *'0n  the  geology  of  the  Hudson's  Bay  Territories,  and  of 
portions  of  the  Arctic  and  northwestern  regions  of  America.''  In  the  Joum. 
Geol.  Soc.  London,  Vol.  XI,  p.  497.    London,  1855. 

85. 

1866 — Isbister  ( A.  E.).   Geological  sketch  map  of  the  northernmost  parts 
of  America.* 

Accompanying  "On  the  occurrence  of  numerous  fragments  of  fir-wood  in 
the  islands  of  the  Arctic  Archipelago,  with  remarks  on  the  rock  specimens 
brought  from  that  region,"  by  Sir  Roderick  T.  Murchison.  From  the  Joum. 
Geol.  Soc.  London,  Vol.  XI,  p.  536.    London,  1855. 

*This  map  was  published  in  November  of  the  same  year,  to  accompany  a 
separate  issue  of  the  above-mentioned  memoir. 

86. 
1857 — Hanghton  (S.).    Discoveries  in  the  Arctic  Sea  np  to  MDGOGLIY. 

Accompanying  '*  Reminiscences  of  Arctic  ice  travel  in  search  of  Sir  John 
Franklin  and  his  companions,"  by  Capt.  F.  L.  McClintock.  With  geological 
notes  and  illustrations  by  Rev.  Samuel  Hanghton.  Journal  of  the  Royal  Dub- 
lin Society,  Feb.,  1857.    Dublin,  1857. 

87. 

X809 — ^Hanghton  (S.)^    Geological  map  of  the  Arctic  Archipelago. 

Accompanying  "A  narrative  of  the  Discovery  of  the  fate  of  Sir  John  Frank- 
lin and  his  companions,"  by  Capt.  F.  L.  McClintock,  p.  372.    London,  1859. 
In  black  etching,  and  covering  more  ground  than  the  issue  of  1857. 
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88. 

I860 — Lieber  (O.  M.).  Sketch  Bhowing  the  geology  of  the  coast  of 
Labrador.    Scale,  1 :  6,000,000. 

Accompany iDg  **  Notes  on  the  geology  of  the  coast  of  Labrador/'  by  Oscar 
M.  Lieber,  August,  1860  (sketch  No.  38).  Report  of  the  Superintendent  of  the 
U.  S.  Coast  Survey,  showing  the  progress  of  the  survey  during  the  year  1860. 
4°.    Washington,  1£61. 

Black  etching. 

89. 

1861 — Lieher  (O.  M.).    Die  Kuste  von  Labrador.    Nach  den  bisherigen 
EDglischen  Aafnahmen,  den  UutersuchoDgen  der  Missionare  and 
•    handschriftlichen  Mittheilungen  von  Oscar  M.  Lieber.    Maasstab, 
1 : 4,000,000. 

Accompanying  **Die  Amerikanische  astronomische  Expedition  nach  Labra- 
dor in  July,  I860."  Petermann's  Geographische  Mittheilungen,  Vol.  YII, 
1861,  Taf.  IX.    40.    Gotha,  1861. 

90. 

1874 — ^Ehode  (J.  6.)  and  Steen^tmp  (E.  J. Y.).  Oeognostische  Uebersichts- 
Earte  der  Eusten  des  Waigattes  in  Nord-Gronland.  Maasstab, 
1 :  710,000. 

Accompanying  *'  Bemerkungen  zu  der  Geognostischen  Uobersichta-Karte  der 
Kttsten  des  Waigattes  in  Nord-Gronland/'  von  K.  J.  V.  Steenstrnp.  (Geog- 
raphie  und  Esforschung  der  Polarregionen,  Nr.  69.)  Petermann's  Geo- 
graphische Mittheilungen,  Vol.  XX,  1874,  Taf.  VII.    Gotha,  1874. 

Appeared  also  in  Videnskabelige  Meddelelser  fra  den  naturhistoriske 
Forening  i  Kjobenhavn,  1874  and  1875,  p.  74 ;  and  in  the  Mineralogical  Mag- 
azine, Vol.  I,  p.  143.    London  and  Truro,  1877. 

91. 

1874 — Bohde  (J.  G.)  and  Steenstrnp  (E.  J.  V.).  (Geognostische  XJebersichts- 
Earte  der  Eusten  des  Waigattes  in  NordGronland.) 

Accompanying  **  Videnskabelige  Meddelelser  fra  den  naturhistoriske  Fore- 
ning i  Kjobenhavn,''  1874  and  1875,  p.  74.    Kjobenhavn,  1874. 
See  Rohde  (J.  G.)  and  Steenstrnp  (K.  J.  V.),  1874— No.  90. 

Not  seen. 

92. 

1876 — Steenstrnp  (E.  J.  V.).  Geognostisk  Eaart  over  en  Del  af  Julian- 
ehaabs  Distrikt  i  Syd-Groenland. 

Accompanying  '^  A.  £xpeditiohen  til  Julianehaabs  Distrikt  i  1876."  Med- 
delelser om  Groenland,  Andet  Hefte,  p.  112.    Kjobenhavn,  1881. 

93. 

1877 — Bohde  (J.  G.)  and  Steenstrnp  (E.  J.  V.).  Geognostische  Uebersichts- 
Earte  der  Eusten  des  Waigattes  in  NordGronland. 

Accompanying  ''The  Mineralogical  Magazine, ''Vol.  I,  p.  143.  ''On  the 
non-meteoric  origin  of  the  masses  of  metallic  iron  in  the  basalt  of  Disko, 
Greenland.'*  Selected  and  translated  from  the  original  Danish  paper  by 
K.  J.  y .  Steenstrnp,  by  J.  G.  Rohde,  traveling  companion  to  the  anther  on  hia 
expedition  in  1872.    London  and  Truro,  1877. 

In  the  copy  seen  there  is  no  map. 
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94. 

1878 — ^Feilden  (H.  W.)  and  De  Banco  (0.  E.).-   Sketch  map  showing  the 
geology  of  Orinnell  Land  and  the  neighboring  regions. 

,;  Accompanying  "(Geology  of  the  coasts  of  the  Arctic  hinds  visited  by  the 

late  British  expedition,  nnder  Captain  Sir  Qeorge  Nares."    Jonm.  QeclL  Soc 
London,  Vol.  XXXIY^  p.  556.    London,  1878. 
Black  etching. 

96. 

1879 — ^Komerap  (A.).    Oeologisk  Kaartskizze  over  Kystlandet  fira  God* 
thaab  til  Tiningnertok. 

Accompanying  ^'Qeologiske  lagttagelser  fra  Vestkysten  af  Groenland.* 
Meddelelser  om  Qroeniand,  Foerst  Hefte,  Kaart  B.    Kjobenhavn,  1879. 

96. 

1879 — ^Komerap  (A.).    Oeologisk  Kaartskisse  over  Gnejsens  Strygnings- 
linjer  fira  Kangatsiak  til  Holstensborg. 

Accompanying  **  B.  Expeditionen  til  Holstensborgs  og  Egedesmindes  Dia- 
trikter  i  1879."  Ifeddelelser  om  Greenland,  Andet  Hefte,  p.  149.  Ejobenhayn, 
1881. 
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97. 


1894— Oomaek  (W.  E.).    Map  of  Newfoandland. 

Aooompanying  **  Aooonnt  of  a  Jonmey  across  the  island  of  Newfonndland." 
Edinbnrgli  PhilosopMcal  Journal,  Vol.  X,  Plate  YI,  page,  156.  Edinbnighy 
1824. 

Black,  with  geological  indications. 

98. 

1848 — ^Bonnyeafile  (Sir  Richard  H.).    Newfoundland,  in  1842,  considered 
in  its  geological  and  statistical  relations. 

Acompanying  **  Newfoandland  in  1842."    2  vols.    12^.    London,  1842. 
Black,  with  geological  indications  and  notes. 

Jokes  has  priority  of  Bonnycastle,  who  took  advantage  of  and  copied  Jakes^ 
oi&oial  report  to  the  Newfoandland  Goyemment. 

99. 
1848— Jukes  (J.  B.).    Map  of  the  island  of  Newfoandland. 

AccSompaning  "Excursions  in  and  about  Newfoandland  during  the  years 
1839  and  1840,"  by  J.  B.  Jukes.    2  vols.    London,  1842. 
Black,  with  geological  inscriptions  and  signs. 
See  Jukes  (J.  B.),  1843— No.  100. 

100. 

1848 — Jukes  (J.  B.).    Map  of  the  island  of  Newfoandland  (geologically 
colored). 

Accompanying  "  General  report  of  the  geological  survey  of  Newfoandland 
daring  the  years  1839  and  1840.''    London,  1843. 

About  a  quarter  of  the  whole  island  is  colored  geologically ;  the  rest  is  left 
in  blank,  as  unknown.  An  important  work.  The  same  map,  but  not  geolog- 
ically colored,  only  with  the  geological  inscriptions  and  signs,  accomjMtnies 
**  Excursions  in  and  about  Newfoundland  during  the  years  1839  and  1840,"  by 
J.  B.  Jokes.    Li  two  volumes.    London,  1842. 

101. 

1886— Murray  (Alex.).    Plan  of  Belvie  Bay  (Newfoandland).    Scale,  2 
miles  to  1  inch. 

Accompanying  *' Report  on  the  geology  of  Newfoundland  for  186&,"  p.  84. 
Montreal,  1866. 
Black,  with  geological  indications. 
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102. 

1870 — ^Murray  (Alex.).  Map  of  an  exploration  of  the  B^y  East  BiveTy 
Newfoundland.    Scale,  4  statate  miles  to  1  inch. 

Accompanying  "Beport  upon  the  geological  Burvey  of  Newfoandland  for 
the  year  1870/'    St.  John's,  Newfoandland,  1870. 
Black,  with  geological  indications. 

103. 

1878 — ^Murray  (Alex.).  Geological  map  of  Newfoandland.  London, 
1873. 

The  first  complete  geological  map  of  the  whole  island.  No  date  of  pablioa- 
tion  on  the  map ;  bat  a  small  explanatory  tract  or  label  attached  to  it  says 
Jaly,  1873. 

104. 

1878 — ^Murray  (Alex.)  and  Howley  (J.  P.).  Map  showing  the  distribu- 
tion of  the  coal  formation,  &c.,  St.  George^s  Bay,  Newfoundland. 

Accompanying  **  Report  of  progress  for  the  year  1873,  (Geological  sorvey  of 
Newfoandland."    Montreal,  1873. 
Black,  with  dotted  lines  and  geological  indications. 

105. 

1874 — Gilpin  (E.).  Sketch  of  the  Carboniferous  district  of  St.  (George's 
Bay,  Newfoundland. 

Accompanying  *'  Notes  on  the  Coalmeasares  and  lower  Carboniferons  strata 
of  Western  Newfoundland."  Trans.  North  of  England  Inst.  Bfining  Engrs., 
Vol.  XXIU,  Plate  XXXV.    Newcastle-upon-Tyne,  1874. 

Black  etching  and  geological  indications. 

106. 

1874 — ^Murray  (Alex.).  Map  of  Gander  Biver  and  Lake.  Scale,  4  miles 
to  1  inch. 

Accompanying  "Geological  surrey  of  Newfoandland;  report  of  progress 
for  the  year  1874."    St.  John's,  Newfoandland,  1875. 
Black,  with  geological  indications. 

107. 

1874 — ^Murray  (Alex.)  and  Howley  (J.  P.).  Map  showing  the  distribution 
of  the  Silurian  and  Carboniferous  formation,  &c.,  in  St.  George^s 
and  Port  ^  Port  Bays,  Newfoundland.    Scale,  4  miles  to  1  inch. 

Accompanying  ''Geological  survey  of  Newfoandland;  report  of  progress  for 
for  the  year  1874."    St.  John's,  Newfoundland,  1875. 
Black,  with  dotted  lines  and  geological  indications. 

108. 

*  • 

(1879)— Murray  (Alex.)  and  Howley  (J.  P.)  Geological  map  of  New- 
foundland.   London  (1879). 

There  is  no  date  of  pablication  on  the  map.    I  received  a  copy  from  the 
author  in  July,  1880. 
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100. 

1881 — Murray  (Alex.)  and  Howley  (J.  P.)  Peninsala  of  Avalon,  showing 
distribution  of  formations.    Scale,  4  miles  to  1  inch. 

Aooompanying  ''  Geological  survey  of  Newfoundland ;  report  of  progress 
for  the  year  1881.''    St.  John's,  Newfoundland,  1882. 
A  large,  important  geological  map  of  the  eastern  part  of  the  island. 

110. 

1881 — Howley  (J.  P.).  Section  map  showing  the  cormgation  effecting 
the  stratification  of  the  Horonian  formation  near  Brigos,  Concep- 
tion Bay.     Scale,  4  inches  to  1  mile. 

Accompanying  '^ Geological  survey  of  Newfoundland;  report  of  piogresi 
for  the  year  1881.      St.  John's,  Newfoundland,  1882. 
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V.—ACADIA,  COMPRISING  NOVA  SCOTIA  (CAPE  BRBTON  ISLAND), 
PRINCE  EDV7ARD  ISLAND,  MAGDALEN  ISLANDS,  AND  NEW 
BRUNS'WICK. 

111. 

1828 — Jaokson  (G.  T.)  and  Alger  (Francis).  A  geological  map  of  part  of 
Nova  Scotia.    Scale,  10  miles  to  |  of  an  inch. 

Accompany iug  ''  A  description  of  the  mineralogy  and  geology  of  a  part  of 
Nova  Scotia.''    Amer.  Joum.  Silliman,  Vol.  XIV.    New  Haven,  1828. 

Also  in  the  Memoirs  of  the  American  Academy  of  Science,  18^.  4^.  Cam- 
bridge. 

112. 

1832— sBftddeley  (F.  F.).  Outline  of  the  Magdalen  Islands,  with  geolog- 
ical notes. 

Accompanying  '*0n  the  Magdalen  Islands.''  In  Trans.  Lit.  and  Hist.  Soo* 
Quebec.    Vol.  II.    Quebec,  1836. 

113. 

1832 — Jackson  (C.  T.)  and  Alger  (Francis).  A  geological  map  of  part 
of  Nova  Scotia.    Scale,  10  miles  to  |  of  an  inch. 

Accompanying  '*A  description  of  the  mineralogy  and  geology  of  a  part  of 
Nova  Scotia."  Memoirs  of  the  American  Academy  of  Science.  4to.  1832. 
Cambridge,  1832. 

See  Jackson  (C.  T.)  and  Alger  (Francis),  1828— No.  111. 

114. 

1836 — Gesner  (Abraham).  A  new  map  of  Nova  Scotia  and  Cape  Bre- 
ton, Prince  Edward  Island,  and  part  of  New  Brunswick. 

Accompanying  ^*  Remarks  on  the  geology  and  mineralogy  of  Nova  Scotia," 
by  A.  Gesner.    Halifax,  1836. 
No  author's  name  on  the  map. 

116. 

1841 — Jackson  (C.  T.)  and  Alger  (F.).  A  new  pocket  map  of  the  penin- 
sula of  Nova  Scotia,  intended  as  a  topographical  guide,  also  to 
illustrate  its  geological  structure.     (Boston),  1841. 

No  place  of  publication  is  given,  but  Boston  is  undoubtedly  the  place  and 
Francis  Alger  was  the  editor. 

116. 
X843 — Oesner  (Abraham).    Geological  map  of  Nova  Scotia. 

Accompanying  '^  On  the  geology  of  Cape  Breton/'  by  Richard  Brown,  and 
''  In  the  lower  carboniferous  rocks  or  gypsiferous  formation  of  Nova  Scotia," 
by  J.  W.  Dawson.    Journ.  Geol.  Soc.  Loudon,  Vol.  I,  p.  23.    London,  1845. 

See  Dawson  (J.  W.),  1845— No.  119. 
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117. 

1848— Oesner  (Abraham).    Geological  map  of  Nova  Sootia. 

Accompanying  ''A  geological  map  of  Nova  Scotia";  also,  ''On  the  geology  of 
Cape  Breton,"  by  Bicbard  Brown,  and  ''  On  the  lower  carbnifeioas  rocks  of 
Nova  Scotia,"  by  J.  V(»  Dawson.  Proceed,  of  tbe  Geol.  Soc.  of  London,  Vol. 
YI,  pp.  186«  269,  and  272."    London,  1846. 

A  part  of  the  map  was  colored  by  Messrs.  R.  Brown  and  J.  W.  Dawson, 
and  the  geological  map  by  C.  T.  Jackson  and  Alger  of  1828  was  nsed. 

^  118. 

1846 — Dawson  (J.  W.).    Geological  map  of  part  of  Nova  Scotia. 

Accompanying  ''On  the  newer  coal  formation  of  the  eastern  part  of  Nova 
Scotia."    Joom.  Geol.  Soc.  London,  Vol.  I,  p.  322.    London,  1)^. 
*     See  Dawson  (J.  W.),  1845— No.  119. 

119. 

1846 — ^Dawion  (J.  W.).    Geological  map  of  part  of  Nova  Scotia. 

Accompanying  "  On  tbe  newer  coal  formation  of  the  eastern  part  of  Nova 
Scotia."  In  Proceed,  of  the  Qeol.  Soc.  of  London,  Vol.  IV,  p.  504.  London, 
1846. 

This  map  and  A.  Gesner's  geological  map  of  Nova  Scotia  were  issaed  twice, 
first  .in  Vol.  IV  of  the  Proceedings  and  then  in  Vol.  I  of  the  Journal  of  the 
(Geological  Society.  No  explanation  is  given  of  the  double  issue  of  maps  and 
of  the  accompanying  memoirs. 

120. 

1847 — Dawson  (J.  W.).     Map  and  sections  of  new  red  sandstone  of 
Nova  Scotia. 

Accompanying  ''On  the  new  red  sandstone  of  Nova  Scotia."    Jonm.  GeoL 
Soc.  London,  Vol.  IV,  p.  50.    London,  1848. 
Black  etching. 

121. 

1848— Taylor  (K.  C).    Map  of  the  New  Brunswick,  Nova  Scotia,  Gape 
Breton,  and  Newfoundland  coal  fields. 

Accompanying  *'  Statistics  of  coal/'  p.  208.    Philadelphia,  1848. 

122. 
I860 — Bobb  (J.).    Geological  map  of  New  Brunswick. 

Accompanying  '^  Report  on  the  agricultural  capabilities  of  the  province  of 
New  Brunswick,"  by  James  F.  W.  Johnston.    Fredericton,  1850. 

The  main  sources  of  informatiou  for  the  construction  of  this  map  are  two 
manuscript  maps  by  Abraham  Gesner,  formerly  provincial  geologist. 

123. 

1861 — Jackson  (C.  T.).    A  geolog^ical  map  of  the  Albert  Coal  Mines  and 
the  surrounding  strata. 

Accompanying  '*  Report  on  the  Albert  Coal  Mine''  (New  Brunswick).    (Bos- 
ton), 1851. 
Black,  with  geological  indications. 
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124. 

1855 — Dawion  (J.  W.).  Geological  map  of  Nova  Scotia,  Prince  Edward 
Island,  and  part  of  New  Brunswick. 

AcoompaDying  ''Acadian  geology:  an  acoonntof  the  geologiool  struotore 
and  mineral  resources  of  Nova  Scotia  and  portions  of  the  neighboaring  proy- 
inoes  of  British  America.''    Edinburgh,  1855. 

The  first  edition  of  an  important  geological  map  and  work. 

125. 
1860— Dawson  (J.  W.).    No  title. 

Accompanying  "On  the  Silurian  and  Devonian  rocks  of  Noya  Scptia.'* 
The  Canadian  Naturalist  and  Geologist,  Vol.  Y,  p.  1^    Montreal,  1860. 
Black  etching. 

126. 

1863 — ^Matthew  (O.  F.).  Map  of  the  vicinity  of  St  John,  New  Bruns- 
wick. 

Accompanying  "Observations  on  the  geology  of  St.  John  County,  New 
Brunswick."    The  Canadian  Naturalist  and  Geologist,  p.  8,  Montreal,  1863. 
Black  etching. 

127. 

1864 — ^Bailey  (L.  W.).  Geological  map  of  the  Tobique  and  Nepisiquit 
Elvers,  New  Brunswick. 

Accompanying  ''Notes  on  the  geology  and  hotany  of  New  Brunswick." 
The  Canadian  Naturalist  and  Geologist,  new  series.  Vol.  I,  p.  81.  Montreal, 
1864. 

Black  etching. 

128. 

1864 — Bailey  (L.  W.)  and  Matthew  (O.  F.).  Geological  map  of  the  coun- 
ties of  St.  John,  Kings,  Queens,  and  Albert,  New  Brunswick, 
showing  the  position  and  extent  of  each  formation,  from  the  Car- 
boniferous basin  to  the  coast. 

Accompanying  "  Observations  on  the  geology  of  Southern  New  Brunswick, 
made  principally  during  the  summer  of  1864,''  by  L.  W.  Bailey,  George  F. 
Matthew,  and  C.  F.  Hart.     I^^edericton,  1865. 

An  important  map  and  memoir. 

129. 

1865 — Bailey  (L.  W.)  and  Matthew  (G.  F.).    Geological  map  of  the  coun- 
ties of  St.  John,  Kings,  Queens,  aud  Albert,  New  Brunswick, 
'     showing  the  position  and  extent  of  each  formation,  from  the  Car- 
boniferous basin  to  the  coast. 

Accompanying  '^  On  the  Azoic  and  Paleozoic  rocks  of  Southern  New  Bruna- 
wick,"  hy  hy  G.  F.  Matthew.  Journ.  Geol.  Soc.  London,  Vol.  XXI,  p.  423. 
London,  1865. 

Black  etching. 
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130. 

1865— Bailey  (L.  W.).    Oeological  map  of  Grand  Manan. 

AccompaDying  ''On  the  physiography  and  geology  of  the  island  of  Grand 
Manan"  (New  Branflwick).  The  Canadian  Naturalist  and  Geologist,  Vol.  YI^ 
p.  43.    Montreal,  1B65. 

Black  etching. 

131. 

1866 — Hedley  (Edward).     Oeological  map  of  the  province  of  Notb 
Scotia,  including  the  island  of  Cape  Breton. 

Accompanying  ''  On  the  iron  mines  and  iron  manufacture  of  Nova  Scotia.'^ 
Trans.  North  of  England  Inst.  Mining  Engrs.yVol.  XIV,  Plate  I,  p.  15. 
Newcastle-upon-Tyne,  1B65. 

132. 
1866 — ^Honeyman  (D.).    (Oeological)  map  of  Antigonish  Connty. 

Accompanying  "Geology  of  Antigonish  County,  Nova  Scotia."  Proceed, 
and  Trans,  of  the  Nova  bcotian  Institute  of  Natural  Sciences  of  Halifax,  Nova 
Scotia.    Vol.  I,  p.  106.    Halifax,  1867. 

133. 
1868 — ^Dawion  (J.  W.).    Sketch  map  of  Pictou  coal  district. 

Accompanying  ''Acadian  geology y''  2d  edition,  p.  320.    London,  1868. 
Black  etching  and  inscriptions. 

134. 

1868— Dawion  (J.  W.).    Map  of  Cape  Breton  coal  fields. 

Accompanying  ''Acadian  geology/'  2d  edition,  p.  413.    London,  1868. 

Black  etching  and  inscriptions. 

These  two  maps  of  Dawson  are  copied  in  black  etching,  on  a  redaced  scale 
wood  cuts,  in  "  Coal  regions  of  America,"  by  James  Macfarlane,  New  York, 
1873. 

136. 

1868— Dawion  (J.  W.).  Geological  map  of  Nova  Scotia,  New  Bruns- 
wick, and  Prince  Edward's  Island.    Scale,  25  miles  to  the  inch. 

Accompanying  *' Acadian  geology/'  2d  edition  and  3d  edition.  London, 
1868  and  1878. 

136. 

1869^  Bobb  (Charles).  Sketch  map  of  the  counties  of  York,  Carleton, 
and  part  of  Victoria,  province  of  New  Brunswick.  Scale^  8  miles 
to  1  inch. 

Accompanying  "  Geological  survey  of  Canada.     Report  of  progress  from 
1866  to  1869,"  p.  173.     Montreal,  1870. 
Black,  with  geological  indications. 
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137. 

1870 — Hind  (H.  Y.).    Sketch  maps  from  the  Atlantic  at  Halifax  to  the 
St.  Lawrence. 

Aocompanyiog  ''On  two  GDeiasoid  series  in  Nova  Sootia  and  New  Brans- 
wiok,  supposed  to  be  the  equivalent  of  the  Horonian  and  Lanrentian."  Jonm. 
Geol.  Soc.  London,  Vol.  XXVI,  p.  478.    London,  1870. 

Three  sketches  in  black  etchings. 

138. 

m 

1870— Logan  (Sir  W.  E.),  and  Hartley  (E.).   Oeological  map  of  the  Pictoa 
coal  field,  province  of  'S.ovb,  Scotia.    Scale,  1  inch  to  a  nule. 

Accompanying  **  Geological  survey  of  Canada,  report  of  progress  from  1866 
to  1869/'  p.  3.    Montreal,  1870. 

139. 

1870 — Bntherford  (John).    Map  of  Kova  Scotia,  showing  the  Garbonif- 
erons  formation  and  position  of  the  coal  fields.  f 

Accompanying  ''The  coal  fields  of  Nova  Scotia.''  Trans.  North  of  England 
Inst.  Mining  Engrs.,  Vol.  XIX,  Plate  XXV,  p.  114.  Newcastle-upon-Tyne, 
1870. 

Black  etching. 

140. 

1870 — ^Bntherford  (John).    Map  of  portion  of  the  Pictoa  coal  field. 

Accompanying  "  The  coal  fields  of  Nova  Scotia."  Trans.  North  of  England 
Inst.  Mining  Engrs.,  Vol.  XIX,  Plate  XXVII,  p.  122.  Newcastle-upon-Tyne, 
1870. 

Black,  with  geological  indications. 

141. 
1871 — ^Brown  (Bichard).    Oeological  map  of  Gape  Breton. 

Accompanying  *'The  coal  fields  and  coal  trade  of  the  Island  of  Cape 
Breton."    Frontispiece.    London,  1871. 

142. 

1871 — ^Brown  (Bichard).    Map  of  the  Sydney  coal  field. 

Accompanying  ''The  coal  fields  and  coal  trade  of  the  Island  of  Cape 
Breton,"  p.  166.    London,  1871. 

143. 

1871 — Dawson  (J.  W.).    Geological  map  of  Prince  Edward  Island. 

Accompanying  ''Report  on  the  geological  structure  and  mineral  resources 
of  Prince  Edward  Island,"  by  J.  W.  Dawson,  assisted  by  B.  J.  Harrington. 
Montreal,  1871. 

144. 

1878 — ^Dawson  (J.  W.).    Sketch  map  of  Pictou  coal  district. 

Accompanying  "Coal  regions  of  America,"  by  James  Macfarlane.    New 
York,  1873. 
Black  etching.    A  reduction  of  Dawson's  map  of  1868. 
See  Dawaon  (J.  W.),  1868— No.  133. 
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145. 

1873 — Dawson  (J.  W.).    Map  of  Gape  Breton  coal  field. 

Accompany  log  "Coal  regions  of  America,"  by  James  Macfarlane.    Hew 

York,  lera. 

Black  etching.    A  redaction  of  Dawson's  map  of  1868. 
See  Dawson  (J.  W.),  I86&-N0. 134. 

146. 

1878 — Oilpin  (E.).  Pictoa  coal  field.  Scale,  two-thirds  of  an  inch  eqnal 
one  mUe. 

Accompanying  "The  Pictoa  coal  field."  Trans.  North  of  England  Inst. 
Mining  Engrs.,  Vol.  XXII,  Plate  XXXIII,  p.  139.  Newcaatle-npon-Tyne, 
1873. 

Black  etching  and  geological  indications. 

147. 
1875 — Gilpin  (E.).    Sketch  map  Sydney  coal  field  from  admiralty  chart 

\  Accompanying  '*  The  sabmarine  coal  of  Cape  Breton,  Nova  Scotia."    Trans. 

North  of  England  Inst.  Mining  Engrs.,  Vol.  XXIV,  Plate  XXXIV.    Newcas- 
tle-npon-Tyne,  1875. 
Black  etching. 

148. 

1875 — ^Eobb  (0.)  and  Fletcher  (H.).  Geological  map  of  Gape  Dauphin 
district,  Gape  Breton,  Nova  Scotia.  Scale,  four  inches  to  a 
mile. 

Accompanying  ''Beport  on  explorations  and  snrveys  in  Cape  Breton, 
Nova  Scotia."  Geological  Sary.  of  Canada;  report  of  progress  for  1874-^5, 
p.  251.    Montreal,  1875. 

149. 

1875 — ^Sobb  (G.)  and  Fletcher  (H.).  Geological  map  of  the  Sydney  ooal 
field.  Cape  Breton,  Nova  Scotia.    Scale,  one  inch  to  a  mile. 

Accompanying  ''Report  of  explorations  and  sarveys  in  Cape  Breton,  NoTa 
Scotia,''  by  H.  Fletcher.  Geol.  Sary.  Canada;  report  of  progress  fbr  1875-^ 
p.  418.    Montreal,  1877. 

150. 

1875— Eontledge  ( W.).  Goal  area  map  or  plan  of  the  Sydney  coal  field, 
Gape  Breton  County,  Nova  Scotia. 

Accompanying  ''Notes  on  the  Sydney  coal  field  in  the  Island  of  Cape  Bxetoiii 
British  North  America."  Trans.  North  of  England  Inst.  Mining  Engra.,  YoL 
XXIV,  Plate  XXXVI.    Newcastle-upon-Tyne,  1875. 

161. 

1876— Bailey  (L.  W.)  and  Ells  (K.  W.).  Geological  map  of  the  lower 
carboniferous  rocks  of  Albert  and  Westmoreland  Gounties,  New 
Brunswick,  showing  the  distribution  of  the  Albert  shales.  Soalei 
one  inch  to  a  mile. 

Accompanying  "Report  on  the  lower  carboniferoos  belt  of  Albert  and 
Westmoreland  Connties,  N.  B.,  inclndlng  the  'Albert  shales.'"  Geol.  Suit. 
Canada;  report  of  progress  for  1876-^77,  p,  351.    Montreal,  1878. 
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162. 

1876 — ^Ells  (B.  W.).  Map  shewing  the  distribution  of  iron  ores  of  Oarle- 
ton  County,  New  Brunswick. 

Acoompanying  ''  Beport  on  the  iron  ore  deposits  of  Carleton  Coanty,  New 
Brunswick.''  Qeol,  Sory.  Canada  ^t  xeport  of  progress  for  1874-75,  p.  97. 
Montreal,  1876. 

Black,  with  geological  indications. 

163. 

1876 — ^Fletcher  (H.).  Geological  map  of  part  of  Gape  Breton,  Kova 
Scotia,  from  North  Sydney  and  Sydney  Biver  to  Great  Bras  d'Or 
and  St.  Anne  Harbor.    Scale,  one  inch  to  a  mile. 

Accompanying  '*  Report  on  the  geology  of  part  of  the  counties  of  Victoria^ 
Cape  Breton,  and  Richmond,  Nova  Scotia."  Geol.  Sory.  Canada;  report  of 
progress  for  1876-'77,  p.  456.    Montreal,  1678. 

164. 

1876 — ^Eobb  (0.)  and  Fletcher  (H.).  Geological  map  of  the  Sydney  coal 
field,  Gape  Breton,  Nova  Scotia,    Scale,  one  inch  to  a  mile. 

Accompanying  **  Report  on  exploration  and  surveys  in  Cape  Breton,  Nova 
Scotia."  Geol.  Snry.  Canada;  report  of  progress  for  1874-75,  p.  266.  Mon- 
treal, 1875. 

156. 

1877 — Gilpin  (£.).    Geological  map  of  Nova  Scotia,  shewing  relative 
positions  of  the  iron  ores,  limestones  and  coal  fields,  based  on 
'  the  geological  map  prefixed  to  second  edition  of  Dr.  Dawson's 
Acadian  Geology. 

Accompanying  **  The  iron  ores  of  Nova  Scotia."  Trans.  North  of  England 
Inst.  Mining  Engrs.,  Vol.  XXVI,  Plate  IX.    Newcastle-upon-Tyne,  1877. 

166. 

1877 — Gilpin  (E.).  Geological  map  of  part  of  Picton  County,  Kova 
Scotia,  from  surveys  of  Sir  William  Logan  and  the  writer. 

Accompanying  "The  iron  ores  of  Nova  Scotia."  Trans,  north  of  England 
Inst.  Mining  Engrs.  Vol.  XXVI,  Plate  VIII.    Newoastle-apon-Tyne,  1877. 

167. 

1878 — ^Dawson  (J.  W.).'  Geological  map  of  Nova  Scotia,  New  Brunswick^ 
and  Prince  Edward's  Island.    Scale,  26  miles  to  the  inch. 

Accompanying  ''Acadian  geology,"  3d  edition.    London,  1878. 

The  map  is  precisely  the  same  as  that  in  the  2d  edition,  published  in  1868. 

See  Dawson  (J.  W.),  1868— No.  135. 

168. 

1879 — Fletcher  (H.).  Geological  map  of  part  of  Cape  Breton,  Nova 
Scotia,  to  illustrate  Eeport  for  1877-8.    Scale,  one  inch  to  a  mile. 

Accompanying  "  Beports  of  explorations  and  surveys  in  Cape  Breton,  Nova 
Scotia.''  Geol.  Sorr.  Canada;  report  of  progress  for  1877-78,  atlas.  Mon- 
treal, 1879. 
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169. 

1880— Bailey  (L.  W.),  Matthew  (O.  F.),  and  ElLi  (K.  W.).    Province  of 
New  Brunswick.    Scale,  4  miles  to  one  inch,  or  1:253,440. 

AccompaDying  "  Beport  on  the  geology  of  soathem  New  Branewick,  em- 
braciDg  the  oonnties  of  Charlot^i  Sunbnry,  Qneens,  King,  St.  John,  and  Al- 
bert."   QeoL  Surv.  Canada;  report  of  progress  for  ld78-^9.    Montreal,  1880. 

The  soathem  part  of  New  Bmnswick,  No.  1,  in  three  sheets,  Noa.  1,  S.  W., 
1,  8.  E.,  and  1,  N.  E. 

This  map  is  remarkably  well  executed. 

160. 

1881 — Gilpin  (Edwin).  Sketch  map,  approximate  distribution  of  the  car- 
boniferoas  series  of  Nova  Scotia  and  New  Brunswick. 

Accompanying  **  The  gypsum  of  Nova  Scotia."  Trans.  North  of  England 
Inst.,  Mining  Engrs.,  Vol.  XXX,  Plate  XII,  p.  68.    Newoastle-npon-Tyne,  1881. 
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VI.~CANADA  PROPER,  COMPRISING  THE  PROVINCE  OF  QX7EBEC 
(ANTICOSTI  ISLAND)  OR  LOWER  CANADA  OR  EAST  CANADA, 
AND  THE  PROVINCE  OF  ONTARIO  OR  UPPER  CANADA  OR 
^WEST  CANADA. 

161. 

1829— Baddeley  (F.  F.).    Sketch  of  the  river  Saguenay  and  Lake  St. 
John,  to  which  are  added  a  few  geognostical  notes. 

Accompanying  '^ Geognosy  of  apart  of  the  Sagaenay  conntry."    In  Trans. 
Literary  and  Historical  Soc,  Quebec,  Vol.  I.    Quebec,  1829. 
Black,  with  geological  indications. 

162. 
1852 — Logan  ( W.  E.).    Geological  map  of  a  part  of  Canada. 

Accompanying  **  On  the  foot-prints  occurring  in  the  Potsdam  sandstone  . 
of  Canada."    Joum.  Geol.  Soc,  London,  Vol.  VIII,  p.  199.    London,  1852. 
This  map  is  of  a  part  of  Canada  East.  ^ 

163. 

1853 — Bigsby  (J.  J.).    Geological  map  of  the  vicinity  of  Quebec. 

Accompanying  **  On  the  geology  of  Quebec  and  its  environs."    Joum. 
Geol.  Soc,  London,  Vol.  IX,  p.  82.    London,  1853. 
Black  etching. 

164. 

1856 — ^Logan  (W.  E.).  Plan  showing  the  distribution  of  crystalline 
limestones  of  the  Laurentian  series,  between  Orenville  and  Baw- 
don.    Scale,  3  miles  to  an  inch. 

Accompanying   **  Geol.  Sury.  Canada ;   reports  of  progress  for  the  years 
1853-56",  p.  38.    Toronto,  1857. 

166. 

X8M — Bichardson  (James).  Plan  of  the  Island  of  Anticosti.  Scale,  9 
miles  to  an  inch. 

Accompanying    ^'Geol.  Snrr.  Canada;    report  of  progress  for  the  years 
ia53-56",  p.  234.    Toronto,  1857. 

Black,  with  dotted  lines,  letters,  and  indications. 

166 

1857 — ^Murray  (Alex.).  Plans  of  Bonne  Oh&re,  Madawaska,  and  Sha* 
washkong  Kivers,  and  sources  of  the  Ottonabee.  Scale,  80  chains 
to  an  inch. 

Accompanying  '^  Geological  Reports  of  Canada  for  1863,  '54,  '55,  '56."    Qrand 
folio  atlas.    Toronto,  1857. 
In  four  sheets.    Black,  with  geologica]  indications. 
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167. 

18S7— Murray  (A.)  and  LagBn  (W.  E.).  Plans  shewing  explorations  on 
the  north  shore  of  Lake  Haron  and  thence  eastward  to  the  Ot- 
tawa.   Scale,  80  chains  to  an  inch. 

Aocompanying    "Geographical  Reports  of  Canada  for*18G3,  '54,  'SS,  '56.'' 
Grand  folio  atlas.    Toronto,  1857. 
In  eleven  sheets.    Black,  with  geological  indications. 

168. 

1857 — Murray  (A.)  and  Logan  (W.  E.).  Plans  shewing  explorations  be- 
tween the  east  shore  of  Lake  Huron  and  the  Ottawa  Biver, 
Maganatawan  Kiver,  and  Mnskoka  and  Petewahweh  Bivers. 
Scale,  80  chains  to  an  inch. 

Accompanying    *' Geological  Reports  of  Canada  for  1853,  '54,  '55,   '56." 
Grand  folio  atlas.    Toronto,  1857. 
In  seven  sheets.    Black,  with  geological  indications. 

169. 

18S7 — ^BichardBon  (James).    Plan  showing  the  distribution  of  the  De- 
vonian and  Silurian  formations  in  a  part  of  Gasp^.    Scale,  6  miles 
*  to  an  inch. 

Accompanying    *'(}eol.  Surv.  Canada;    report  of  progress  for  the  year 
1857",  p.  270.    Toronto,  1858. 
Black,  with  dotted  lines  and  geological  indications. 

170. 

1857 — ^Biohardson  (J.)  and  Barlow  (S.).  Topographical  plan  of  Magdalen 
Eiver. 

Accompanying    *'Geol.   Snrv.  Canada;   report  of  progress  for  the  year 

1857  ",  p.  92.    Toronto.  1858. 
Black,  with  geological  indications. 

171. 

1857 — Biobardion  (J.).  Plan  showing  the  distribution  of  the  Lanrentian 
and  Lower  Silurian  rocks  in  the  vicinity  of  Lake  St.  John. 

Accompanying    "Geol.   Surv.  Canada;   report  of  progress  for  the  year 
1857",  p.  92.    Toronto,  1858. 
Black,  with  geological  indications. 

172. 

1858— Logan  (Sir  W.  E.).  Plan  showing  the  distribution  of  crystalline 
limestone  of  the  Lanrentian  series  in  the  counties  of  Argentenil 
and  Ottawa. 

Accompanying   <*  Geol.  Surv.  of  Canada ;  report  of  progress  for  the  year 

1858  ",  p.  66.    Montreal,  1859. 
Black,  with  geological  indications. 
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173. 

1858— Logan  (Sir  W.  E.).    Plan  showing  the  distribution  of  the  Huron- 
ian  rocks,  between  rivers  St.  Mary  and  Missisagae. 

Accompaoyiug  **Geol.  Surv.  Canada;  report  of  progress  for  the  year  1858*^, 
p.  104.    Montreal,  1659. 
Black,  with  geological  indications. 

174. 

1858 — BiehardBon  (J.).    Plan  showing  the  distribution  of  the  Devonian 
and  Silurian  formations  in  a  part  of  Oasp6. 

Accompanying  "Geol.  Sorv.  of  Canada;  report  of  progress  for  the  year 
1858",  p.  170.    Montreal,  1859. 
Black,  with  geological  mdications. 

176. 

1860 — Gibb  (G.  D.).  Murray's  cavern  and  subterranean  river — ^Fourth 
chute  of  the  Bonne  Chfere  River,  Ottawa. 

Accompanying  *'0n  Canadian  Caverns;"  The  Geologist,  edited  by  J.  8. 
Mackie,  Vol.  Ill,  pi.  XI.    London,  1860. 
Colored,  and  with  geological  indications. 

176. 
I860 — Oibb  (O.  D.).    Basaltic  dykes  of  Mecattina. 

Accompanying  ''On  Canadian  Caverns;''  The  Geologist,  edited  by  J.  S. 
Mackie,  Vol.  Ill,  pi.  VIU.    London,  1860. 
Colored,  and  with  geological  indications. 

177. 
1860 — Gibb  (G.  D.).    The  basaltic  caverns  of  Henley  Island. 

Accompanying  ''On  Canadian  Caverns;"  The  Geologist,  edited  by  J.  8. 
Mackie,  Vol.  Ill,  pi.  YIL    London,  1860. 

178. 

I860 — Gibb  (G.  D.).    Caverns  and  arched  rocks  at  Perc6  Gasp^. 

Accompanying  "On  Canadian  Caverns;"  The  Geologist,  edited  by  J.  8. 
Mackie,  Vol.  Ill,  pi.  YI.    London,  1860. 
Colored,  and  with  geological  indications. 

179. 

1862 — Slogan  (Sir  W.  E.).  Map  showing  the  distribution  of  Laurentian 
rocks  m  parts  of  the  counties  of  Ottawa,  Terrebonne,  Argentenil, 
and  Two  Mountains.    Scale,  7  miles  to  1  inch. 

Accompanying  "Geol.  Surv.  Canada;  report  of  progress  from  its  com- 
mencement to  1863."  Atlas  of  maps  and  sections,  with  an  introduction  and  ap- 
pendix. Geological  maps  II.    Montreal,  1865. 
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180. 

1862 — Logan  (Sir  W.  E.).  Plan  showing  the  distribution  of  limestone 
conglomerates  in  the  Quebec  group,  of  Point  L6vis. 

Accompauying  "  Geol.  Surv.  Cauada;  report  of  progress  from  its  com- 
mencemeut  to  1863/^  Atlas  of  maps  and  sections,  with  an  introdaction  and  ap- 
pendix.    Geological  maps  Y.    Montreal,  1865. 

Black  etching. 

See  Logan  (Sir  W.  E.),  1862— No.  181. 

181. 

1862. — Logan  (Sir  W.  E.).  Plan  showing  the  distribution  of  limestone 
conglomerates  in  the  Quebec  group  at  Point  L6vis. 

Accompanying  ^'  Letter  addressed  to  Mr.  Joachim  Barrande,  on  the  rocks  of 
the  Quehoo  group  at  Point  L^vis,"  in  The  Canadian  Naturalist  and  Geologist, 
May  and  June,  1863.    Vol.  VIII,  p.  183.    Montreal,  June,  1863. 

Black  etching. 

182. 

1863 — Maroon  (Jules).  Plan  des  gisenients  des  lentilles  dolomitiques 
dans  les  schistes  Tacouiques  de  la  Pointe  L4vis,  an  Canada,  1861- 
1863. 

Accompanying  ''Notice  sur  les  gisements  des  lentilles  trilobitif^res  tacoui- 
ques de  la  Pointe  L^vis,  au  Canada.''  Bull.  Soc.  g^ol.  France,  2^  B^rie,  Vol. 
XXI,  p.  236.    Paris,  1864. 

Black  etching. 

183. 

1866 — ^Logan  (Sir  W.  E.).  Map  showing  the  distribution  of  various  su- 
perficial deposits  between  Lake  Superior  andGasp^.  Scale,  125 
miles  to  the  inch. 

Accompanying  '^Geol.  Surv.  Canada;  report  of  progress  from  its  com- 
mencement to  1863."  Atlas  of  maps  and  sections,  with  an  introdaction  and 
appendix.    Geological  maps  VI.    Montreal,  1865. 

184. 

1866 — Logan  (Sir  W.  E.).  Map  showing  the  distribution  of  the  Huronian 
rocks  between  rivers  Bachehwahnuug  and  Mississagni.  Scale, 
1.506,880,  or  8  miles  to  the  inch. 

Accompanying  **  Geol.  Surv.  Canada ;  report  of  progress  from  its  commence* 
ment  to  1863."  Atlas  of  maps  and  sections,  with  an  introduction  and  appendix. 
Geological  maps  III.    Montreal,  1865. 

185. 

1865 — ^Logan  (Sir.  W.  E.).  Map  showing  the  distribution  of  rocks  be- 
longing to  the  Potsdam,  Quebec,  and  Trenton  groups,  on  the  east 
side  of  Lake  Champlain,in  the  neighbourhood  of  the  line  between 
Canada  East  and  Vermont.    Scale,  two  miles  to  an  inch. 

Accompanying  '^Geol.  Surv.  Canada;  report  of  progress  from  its  oom- 
mencement  to  1863."  Altas  oi'  maps  and  sections,  with  an  introdaction  and 
appendix.    Geological  maps  IV.    Montreal,  1865. 
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186. 

1868 — ^Riehardflon  (James).  Map  showing  the  distribution  of  the  Lower 
Silurian  rocks  between  the  Chaudifere  and  Trois  Pistoles  Bivers, 
south  side  of  the  river  St.  Lawrence,  province  of  Quebec.  Scale, 
eight  miles  to  one  inch. 

Acoompanying  '<  Geol.  Sorv.  Canada;  report  of  progress  from  1866  to  1869'% 
p.  119.    Montreal,  1870. 

187. 

1868 — Vennor  (H.  G.).  Map  showing  the  distribution  of  the  rock  for- 
mations in  parts  of  the  counties  of  Peterborough,  Hastings, 
Addington,  and  Frontenac,  province  of  Ontario.  Scale,  4  miles 
to  one  inch. 

Accompanying ''Geol.  Surv.  Canada;  report  of  progress  from  1866  to  1869", 
p.  143.    Montreal,  1870. 

188. 

1874 — ^Vennor  (H.  6.).  Plan  of  a  portion  of  Korth  Burgess,  shewing  po- 
sition of  apatite  openings.    Scale,  half  a  mile  to  an  inch. 

Accompanying ''  Report  of  explorations  and  surveys  in  Fontenac,  Leeds,  and 
Lanark  Counties,"  Geol.  Snrv.,  Canada;  report  of  progress  for  187^74,  p. 
128.    Montreal,  1874. 

Black  etching,  and  geological  indications. 

189. 

1876 — ^Vennor  (H.  G.).  Map  of  Lanark  County  and  parts  of  Een&ew  and 
Leeds,  province  of  Ontario.  Geologically  shaded.  Scale,  4 
miles  to  one  inch. 

Accompanying  "  Report  of  explorations  in  the  rear  portions  of  Frontenac  and 
Lanark  Counties,  etc."  GeoL  Surv.  of  Canada ;  report  of  progress  for  1874- 
^75,  p.  105.    Montreal,  1876. 

190. 

1877 — ^Vennor  (H.  G.).  Map  of  Ottawa  County.  Scale,  4  miles  to  one 
inch. 

Accompanying  ''Beport  of  Ottawa  County.''  G^l.  Sury.  of  Canada;  re- 
port of  progress  for  1876-77,  p.  320.    Montreal,  1878. 

19L 

1880— Dawion  (J.  W.).    Western  Canada. 

Accompanying  "  Lecture  notes  on  geology  and  outline  of  the  geology  of 
Canada."    Montreal,  1880. 
Black  etching. 

192. 
1880— Dawion  (J.  W.).    Eastern  Canada. 

Accompanying  "  Lecture  notes  on  geology  and  outline  of  the  geology  of 
Canada."    Montreal,  1880. 
Blaok  etching. 
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VERMOITT,  MASSACHUSETTS,  RHODE  ISLAND,  AHD  CON- 
NECTICUT. 

193. 

1817 — Hitchcock  (E.)*    A  geological  inapof  a  part  of  Massachusetts  on 

Conuecticut  River. 

Accompauyiiig  '^  Remarks  on  the  geulo^^y  and  mineralogy  of  a  section  of 
Massachnsetts  on  Connectient  River,  with  a  part  of  Now  Hampahire  and 
Vermont."    Amer.  Jonrn.,  Silliman.    Vol.  I.    New  York,  1819. 

194. 

1818. — Dana  (J.  F.)  and  Dana  (S.  L.)    A  geological  map  of  Boston  and  its 
vicinity. 

Accompauyiug  '*  Outlines  of  the  mineralogy  and  geology  of  Boston  and 
its  vicinity,"  with  a  geological  map.     Boston,  1818. 

195. 

1819— Dewey  (C).    A  geological  map  of  the  northwest  part  of  Massa- 
chusetts.   Scale,  2  miles  to  the  inch. 

Accompanying  ^'Sketch  of  the  mineralogy  and  geology  of  the  vicinity  of 
Williams  College,  Williamstown,  Mass."  Auier.  Joum.,  Silliman.  Vol.  I. 
New  York,  1819. 

196. 

1822 — Hitchcock  (E.).    A  geological  map  of  the  Connecticut.    Scale,  5 
miles  to  $  of  an  inch. 

Accompanying  "  A  sketch  of  the  geology,  &,c.  of  the  regions  contiguou 
to  the  river  Conuecticut."  Amer.  Jonrn.,  Silliman.  Vol.  VI.  New  Haveo, 
1823. 

197. 

1824 — Dewey  (C).    A  geological  map  of  the  county  of  Berkshire,  Mass., 
and  of  a  small  part  of  the  adjoining  States. 

Accompanying  *' A  sketch  of  the  geology  and  mineralogy  of  the  wostera 
part  of  Massachusetts  and  a  smiiU  part  of  the  adjoining  States. '^  Amer. 
Joum.  Silliman.    Vol.  VIII.    New  Haven,  1824. 

198. 

1824 — Hitchcock  (E.)    Outlines  of  the  geology  of  Martha's  Vineyard,  &c 

Accompanying  ''Notices  of  the  geology  of  Martha's  Vineyard  and  the 
Elizaheth  Islands."  Amer.  Joum.  Silliman.  Vol.  VII,  p.  336,  Plate  IV.  New 
Haven,  1824. 

Reprinted  in  Joornal  of  Science  of  the  Royal  Institntion  of  London,  Fehn- 
ary,  1824. 
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199. 

1887 — ^Hash  (A.).    Geology  of  tbe  leacl  mines  and  veins  of  Hampshire 
County,  Massachusetts.    Scale,  3  miles  to  an  inch. 

Accompanying  **  Notices  of  the  lead  mines  and  veins  of  Hampshire  County, 
Massachnsetts,  and  of  the  geology  and  mineralogy  of  that  region."  Amer. 
Jour.  SiUiman.    Vol.  XII,  p.  270.    New  Haven,  1827. 

200. 

183S — Hitohoook  (E.).    A  geological  map  of  Massachusetts.    Scale,  5 
miles  to  three-quarters  of  an  inch 

Accompanying  *' Report  on  the  geology  of  Masbachusctts  under  the  direc- 
tion of  the  government  of  that  State.''  Amer.  Jour.  Silliman.  Vol.  XXII. 
New  Haven,  1833. 

I8  also  published  separately. 

201. 
1838 — ^Hitchcock  (E.).    A  geological  map  of  Massachusetts. 

Accompanying  *' Report  on  the  geology,  mineralogy,  &c.,  of  Massachusetts^ 
with  an  atlas  in  4^  of  plates."    Plate  I.    Amherst,  1853. 

202. 

1837 — ^Hitchcock  (E.).    Geology  of  Portland  and  its  vicinity. 

Accompanying  "Sketch  of  the  geology  of  Portland  and  its  vicinity,"  in 
Boston  Journal  of  Natural  History,  Vol.  I,  p.  3C0.     Boston,  1837. 

The  copy  seen  of  this  map  has  not  been  colored;  there  are  merely  a  few 
black  etchings  on  it. 

203. 

1840 — Jaokson  (G.  T.).    A  geological  map  of  Ehode  Island.    Scale,  3 
miles  to  an  inch. 

Accompanying  "  Report  on  the  geological  and  agricultural  survey  of  the 
State  of  Rhode  Island.''    Providence,  1840. 

204. 

1841 — ^Hitchcock  (E.).    A  geological  map  of  Massachusetts.    Fourth 
edition. 

Accompanying  "Final  report  on  the  geology  of  Massachusetts,''  Vol.  I, 
Plate  52.    Frontispiece.    4°.    Northampton,  1841. 

The  author  calls  it  an  "Index  to  a  Geological  Map  of  the  State";  and  adds: 
"Whenever  the  large  map  shall  be  completed,  and  the  government  wish,  I 
shall  be  ready  to  color  it  geologically."  The  larger  map  was  published  in 
1844,  under  the  title,  "Geological  map  of  Massachusetts,  made  by  order  of 
the  legislature."  Scale,  5  miles  to  an  inch,  1:316,800.  It  is  placed  at  the 
left  hand  lower 'corner  of  the  large  topographical  map  published  by  the 
legislature.    Boston,  1844. 

205. 

1842 — ^Percival  (J.  6.).    A  geological  map  of  Connecticut. 

Accompanying  "  Report  on  the  geology  of  the  State  of  Connecticut."    New 
Haven,  1842. 
Black,  with  the  outlines  of  the  formations  and  letters. 

(63) 


64  MAPOTECA   GEOLOGICA  AMEBICAKA.  IbuulT. 

206. 

1844 — Hitchcock  (E.).  Geological  map  of  Massachusetts  made  by 
order  of  the  legislature.  Scale,  5  miles  to  an  inch,  or  1:316,800. 
Boston,  1844. 

It  Ib  placed  at  the  left  hand  lower  comer  of  the  large  topographical  map 
pablished  by  the  legislature. 

See  Hitchcock  (Edward),  1841— No.  204. 

207. 

1844 — Jackson  (0.  T.).  A  geological  map  of  Kew  Hampshire.  Scale, 
6  miles  to  the  inch. 

Accompanying  ''  Final  report  on  the  geology  and  mineralogy  of  the  State  of 
New  Hampshire.''    4°.     Concord,  1844. 
Blacky  with  conventional  signs  only. 

208. 

1845 — Jackson  (G.  T.).  A  geological  map  of  New  Hampshire.  Scale, 
6  miles  to  the  inch. 

Accompanying  *^  Views  and  map  illustrating  the  scenery  and  geology  of 
the  State  of  New  Hampshire. '^    Boston,  1845. 
See  Jackson  (C.  T.),  1844,  same  map— No.  207 . 

209. 

1853 — Hitchcock  (E.).  (Geological  map.)  Bristol  and  Bhode  Ldaiid 
coal  field. 

Accompanying  "  Report  on  certain  points  in  the  geology  of  Mafisachnaetta.* 
House  (Document)  No.  39,  p.  4.     Boston,  1853. 

No  place  or  date  of  publication  on  the  map.    It  is  the  first  geologieal  mtag 
printed  mechanically  in  colors  in  America,  by  A.  Sonrel,  of  Wobuniy  Ifsfwi 
chnsetts. 

210. 
1857 — Hitchcock  (E.).    Ichno-geologieal  map  of  the  Gonnecticat  Yalley. 

Accompanying  "A  report  on  the  sandstone  of  the  Connectioat  Yall^, 
especially  its  fossil  foot-marks."    4^.    Plate  II.    Boston,  1868. 

211. 

1857 — Hitchcock  (E.).  Ichno-geological  map  of  the  Gonnectioat  Val- 
ley (portion  in  Massachusetts). 

Accompanying  **  Some  indications  of  recent  sensitiveness  to  nneqaal  press- 
ures in  the  earth's  crust."  By  H.  F.  Walling.  Proceedings  of  Ameiiean 
Association  for  the  advancement  of  science.  Vol.  XXVII,  p.  199.  Salem, 
1879. 

212. 
I860 — Hager  (A.  D.).    Geological  map  of  Plymouth,  Vermont. 

Accompanying  '<  Report  on  the  geology  of  Vermont,"  in  two  Tola.!  40, 
Vol.  n,  Plate  XVni.    Claremont,  N.  H.,  1861. 
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213. 

1800 — ^Anonymous  (Hitchcock,  0.  H.).  Eoad  map  of  the  island  of 
Bhode  Island  or  Aquidneck.  Scale,  1  inch  to  the  mile.  New- 
port, (E.  I.),  1860. 

Presented  by  the  city  of  Newport  to  the  members  of  the  American  Associa- 
tion for  the  Advancement  of  Science  Angust  1, 1860.    Colored  geologically. 

214. 
1801 — Hager  (A.  D.).    Geological  map  of  the  State  of  Vermont. 

Accompanying  '*Map  of  the  State  of  Vermont  under  the  direction  of  H.  F. 
Walling/'  in  four  sheets.  A  small  map  in  the  corner  of  the  title  sheet.  New 
York,  1801. 

215. 

1801 — Hitchcock  (father  and  sons).  Geological  map  of  a  part  of  Rnt- 
land  County  and  Isle  la  Motte,  Vermont. 

Accompanying  **Report  on  the  Geology  of  Vermont,"  in  two  volnmes,  4to, 
Vol.  II,  Plate  VIII.    Claremout,  N.  H.,  1801. 

216. 

1801 — Hitchcock  (father  and  sons).  Geological  map  of  T^ermont,  traced 
out  and  compiled  by  the  members  of  the  geological  survey, 
Messrs.  Edward  Hitchcock,  Edward  Hitchcock,  jr.,  Charles  H, 
Hitchcock,  and  Albert  D.  Hager.     Scale,  1 :  400,000. 

Accompanying  "Report  on  the  geology  of  Vermont,"  in  two  volnmes,  4to, 
Vol.  II.    Claremont,  N.  H.,  1801. 

217. 

1801 — Hitchcock  (C.  H.).  Map  of  the  surface  geology  of  Vermont. 
Scale,  1 :  400,000. 

Accompanying  "Report  on  the  geology  of  Vermont,"  in  two  volnmes,  4to, 
Vol.  11.    Claremont,  N.  H.,  1801. 

218. 

1802 — Hitchcock  (C.  H.).    Geological  map  of  Northern  Maine. 

Accompanying  "  Notes  on  the  geology  of  Maine,"  in  Proceed,  of  the  Port- 
land Society  of  Nat.  Hist.,  Vol.  I,  Part  I.,  p.  84.    Portland,  1802. 
Black  etching  and  geological  indications. 
See  Hitchcock  (C.  H.),  18G2— No.  219. 

219. 

1802 — Hitchcock  (C.  H.).    Geological  map  of  Northern  Maine. 

Accompanying  '' General  report  npon  the  geology  of  Maine,"  sixth  annaal 
report  of  the  secretary  of  the  Maine  Board  of  Agriculture,  p.  318.  Augusta, 
1801. 

Black  etching  and  geological  indications.    The  report  is  dated  1861  and 

the  map  1862. 
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220. 

1863 — Hitchcock  (G.  H.).  (No  title  on  the  map.)  Geological  map  of  the 
country  between  Belfast  and  Saint  George,  west  side  of  Penob- 
scot Bay,  Maine. 

Accompanying  "  Second  annual  report  npon  the  Nat.  Hist,  and  Geology  of 
the  State  of  Maine,"  Part  II,  p.  227.    (Boston)  1863. 

Black  etching  and  colors.  No  name  of  place  of  publication^  bat  the  small 
map  was  lithographed  in  Boston. 

221. 
1883 — Hitchcock  (0.  H.).    Geology  of  Eockport  and  vicinity. 

Accompanying  '^  Second  annual  report  npon  the  Nat.  Hist,  and  G^eology  of 
the  State  of  Maine,"  p.  242.    (Boston)  1863. 
Black  etching. 

222. 

1889 — Hitchcock  (0.  H.).  Geological  map  of  part  of  the  Ammonoosuc 
gold  field,  New  Hampshire. 

Accompanying  **  First  annual  report  npon  the  geology  and  mineralogy  of 
the  State  of  New  Hampshire. ''    Manchester,  1869. 

223. 

1870— Hitchcock  (C.  H.).  Map  illustrating  the  distribution  of  granite  in 
New  Hampshire. 

Accompanying  **  Second  annual  report  upon  the  geology  and  mineralogy 
of  the  State  of  New  Hampshire.''    Manchester,  1870. 

224. 

1871 — ^Hitchcock  (C.  H.).  Geological  map  of  Massachusetts.  Scale,  10 
miles  to  an  inch. 

Accompanying  **  Official  Topographical  atlas  of  Massachasetts,''  by  H.  F. 
WaUing  and  O.  W.  Gray.    Folio,  p.  18.     Boston,  1871. 

225. 

1872— Hitchcock  (C.  H.).  (No  title.)  Geological  map  of  the  White 
Mountains. 

Accompanying  '' Report  of  the  geological  survey  of  the  State  of  Now  Hamp- 
shire," showing  its  progress  during  the  year  1871. .  Nashua,  1872. 

226. 

1874 — Marcon  (Jules).  Carte  g^ologiqne  des  bords  du  La«  Ohamplain 
entre  Georgia  (Vermont),  Chazy  (New  York),  et  Phillipsbnrgh 
(Canada). 

Accompanying  "  Snr  les  colonies  dans  les  roches  Taconiques  dea  bords  da 
Lac  Champlain,''  Bull.  Soc.  G6ol.  France,"  3i6ine  s^rie,  Vol.  IX,  p.  18.  Paris, 
1880. 

Scale,  1 :  160,000,  is  not  given  on  the  map,  owing  to  a  mistake  of  the  en- 
gravers. 
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227. 

1877— Crosby  (W.  O.).  Geological  map  of  Eastern  Massachnsetts  and 
of  Boston  and  vicinity.  Scale,  1  mile  to  the  inch  for  Boston  and 
5  miles  to  1  inch  for  Eastern  Massachusetts. 

Accompanying  **  Contribntions  to  the  geology  of  Eastern  MasBachosetts.'' 
Occasional  papers  of  the  Boston  Society  of  Natural  History,  III.  Boston, 
1880. 

These  two  maps  are  on  the  same  large  sheet.  The  smaller  one  (Eastern 
Massachnsetts)  occupying  the  right-hand  lower  comer. 

228. 

1877 — Hitchcock  (C.  H.).  Geological  map  of  New  Hampshire  and  Ver- 
mont. 

Accompanying  ^'A  topographical  atlas  of  New  Hampshire/'  by  Walling. 
(New  York,)  1877. 

229. 

1877 — Hitchcock  (C.  H.).  Geological  map  illustrating  the  relation  of  the 
New  Hampshire  formations  to  those  of  the  adjacent  territory. 

Accompanying  "  The  geology  of  New  Hampshire,  Vol.  11,  p.  8.    Plate  I. 
Concord,  1877. 
Black  etching. 

230. 

1878 — Hitchcock  (G.  H.).  (No  title.)  Map  of  the  Ammonoosuc  mining 
district. 

Accompanying  the  *' Report  on  the  geology  of  New  Hampshire.''  FoUo 
atlas.    New  York,  1878. 

On  the  map  itself  no  name  of  author,  no  date,  and  no  place  of  publication 
are  inscribed. 

331. 

1878 — ^Hitchcock  (G.  H.).  (No  title.)  General  geological  map  of  New 
Hampshire,  embracing  portions  of  Maine,  Vermont,  and  Quebec- 
Scale,  2^  miles  to  the  inch. 

Accompanying  the  '' Report  on  the  geology  of  New  Hampshire."  Folio 
atlas.    New  York,  1878. 

Six  sheets.  No  title,  no  date,  nor  scale  are  inscribed  on  the  map.  The  ex- 
planation is  to  be  found  in  Vol.  II,  p.  672,  of '^Geology  of  New  Hampshire.'' 

232. 

1881— Hawes  (G.  W.).  Map  of  the  Monnt  Willard  region.  Scale,  2} 
miles  to  1  inch. 

Accompanying  **Tbe  Albany  granite,  New  Hampshire,  and  its  contact 
phenomena,''  Amer.  Joum.  Silliman.  3d  series,  Vol.  XXI,  p.  22.  New  Hayen, 
1881. 

Black  etching. 
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233. 
1822— Barton  (D.  W.).    Barton  on  the  Cat^kills. 

Accompauy ing  ' '  Notice  of  the  geology  of  the  Catskills."   Amer.  Jonm.  Sil li- 
man.    Vol.  IV,  p.  250.    New  Haven,  1822. 
Black  etching  and  geological  indications. 

234. 

1830 — ^Eaton  (Amos).  This  colour'd  map  exhibits  a  general  view  of  the 
economical  geology  of  New  York  and  part  of  the  adjolDing 
States. 

Accompanying  "Geological  text-book  prepared  for  popular  lectures  on 
North  American  geology  with  applications  to  agriculture  and  the  aria.'' 
Albany,  1830. 

This  is  the  first  attempt  at  a  geological  map  of  the  State  of  New  York. 

235.* 

1831 — ^Toung  (J.  B.)  and  Heron  (J.).  Geological  mineralogical  map  of  a 
pai  t  of  Orange  County,  New  York.    Scale,  2  miles  to  the  inch. 

Accompanying  *' Mineralogy  and  geology  of  the  counties  of  Orange  (N. 
Y),  and  Sussex  (N.  J.),  by  Charles  U.  Shepard.  Amer.  Jouru.  Silliman.  VoL 
XXI,  p.  321.    New  Haven,  1832. 

Black  etching. 

236. 

1839 — Rogers  (H.  D.).  A  geological  map  of  New  Jersey.  Scale,  6  miles 
to  one  inch. 

Accompanying  "  Description  of  the  geology  of  the  State  of  New  Jerseyy 
being  a  final  report.''    Philadelphia,  1840. 

237. 
1842 — Emmons  (E.).    Map  of  the  county  of  Jefferson. 

Accompanying  '*  Geology  of  New  York,"  Part  II,  comprising  the  snryey  of 
the  second  geological  district.    Plate  XVI.    4^.    Albany,  1842. 

238. 

1842 — Emmons  (E.).    Geological  map  of  Clinton  County. 

Accompanying  "  Geology  of  New  York,"  Part  II,  comprising  the  survey  of 
the  second  geological  district.    Plate  XVII.    4"^.    Albany,  1842. 
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239. 
184ft— Hew  Tork.    Geological  map  of  the  State  of  New  York. 

Accompanying  **  Geology  of  New  York,"  by  Emmons,  Hall,  Mather,  and 
Yaunxem.    Four  vole.    4°.    New  York,  1842. 

Each  volume  giving  a  notice  of  a  geological  district  comprised  in  the  gene- 
ral map  also  due  to  the  same  four  authors. 

This  map  is  very  important,  and  marks  a  second  starting  point  in  American 
geology.  It  gives  a  good  classification  of  the  American  paleozoic  rocks  due 
mainly  to  the  researches  of  Ebenezer  Emmons  and  Yanuxem.  But  a  dis- 
crepancy exists  between  the  map  and  the  volumes  of  explanation  which  show 
a  want  of  harmony  and  a  great  difference  of  views  between  the  geologists  who 
had  charge  of  the  publication.  In  the  volume  Part  lY  we  find  in  the  **  Tab- 
ular view  of  the  sedimentary  rocks  of  New  York,"  and  in  the  "  Plan  of  ar- 
rangement in  the  State  geological  collection,"  the  Taconic  system,  spelled  also 
Taghconick ;  but  no  trace  of  it  exists  on  the  geological  map.  Emmons  being 
the  author  of  the  main  part  of  the  classification,  and  being  convinced  that  a 
system  of  strata  older  than  the  Potsdam  sandstone  existed,  maintained  his 
view  in  the  first  volume  of  the  "Agriculture  of  New  York,"  where  he  describes 
"the  Taconic  system."  And  in  order  to  show  the  geographical  distribution  and 
position  of  these  rocks,  he  prepared  a  geological  map  of  the  State  of  New  York 
(see  *' Agriculture,"  part  Y,  p.  361),  a  reprint,  as  he  says,  in  the  main  of  the 
map  which  accompanies  the  first  report-s  (t.  e,,  the  map  published  by  legisla- 
tive authority  referred  to  here).  Important  additions,  however,  were  made 
to  it.  Parts  of  Yermont,  Massachusetts,  and  Connecticut,  were  included;  in 
addition  to  this,  the  Taconic  system  was  marked  out  and  colored  and  made  a 
distinct  part  of  the  map;  it  occupies  a  belt  extending  from  the  Canadian  line 
to  New  Jersey  and  Tappau  Bay  on  the  Hudson  River  below  the  Highlands. 
"The  three  thousand  copies  of  this  modified  map  of  the  State,  showing  the 
extent  of  the  Taconic  in  New  York,  were  stolen  or  destroyed  by  persons  un- 
known, so  that  they  were  never  issued  with  the  proper  volume."  (Extract 
from  a  letter  of  E.  Emmons  to  J.  Marcou,  dated  Raleigh,  N.  C,  December  28, 
1860.) 

240. 

1842 — ^Kather  (W.  W.).    Geological  map  of  Long  and  Staten  Islands, 
with  the  environs  of  New  York. 

Accompanying  **  Geology  of  New  York."  Part  I  comprising  the  geology  of 
the  first  geological  district.    Plate  I.    4°.    Albany^  1843. 

241. 
1843 — Cozzens  (S.).   A  geological  map  of  New  York  or  itanhattan  Island. 

Accompanying  **  A  geological  history  of  Manhattan  or  New  York  Island." 
Plate  I,  p.  10.    New  York,  1843. 

242. 

1846 — ^Lyell  (Sir  Charles).    Birds-eye  Yiew  of  the  falls  of  Niagara  and 
adjacent  country,  coloured  geologically. 

Accompanying  '' Travels  in  North  America  in  the  years  1841-42."  2  vols. 
ProDtispiece  of  Yol.  I.    London  and  New  York,  1845. 

A  panoramic  geological  map  of  the  country  between  Lake  Erie  and  the 
towns  of  Lewiston  and  Qneenstown. 
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243. 

1846 — ^Lyell  (Sir  Charles).  Birds-eye  view  of  the  falls  of  Niagara  and 
adjacent  country,  coloured  geologically. 

Accompanying   '^Roisen  in  Nord-Amcrika  von  Charles  Lyell."     German 
edition.    Halle,  1840. 
See  LyeU  {Sir  Charles),  1845— No,  242. 

244. 

1855 — ^Lyell  (Sir  Charles).  Birds-eye  view  of  the  falls  of  Niagara  and 
adjacent  country,  coloured  geologically. 

Accompanying  **  Travels  in  North  America  in  the  years  1841-42.''    2  vols. 
Frontispiece  of  Vol  I.    2d  edition.    Loudon,  1855. 
See  LyeU  {Sir  Charles),  1845—242. 

246. 
1865 — Credner  (H.).    Geologische  Skizze  von  New  York. 

Accompanying  "  Gcognostiche  Skizzo  der  Umgegend  von  New  York."  Zel- 
tsch.  Deut.  Geol.  Gcsells.    Vol.  XVII,  Taf.  XIII.     Berlin,  1865. 

246. 
1865 — Cook  (G.  H.).    Geological  map  of  New  Jersey. 

Accompanying  ''  Annual  report  of  the  geological  survey  of  New  Jersey  for 
1864."    Trenton,  1865. 

247. 

1866 — Cook  (G.  H.)  and  Smock  (J.  C).  Geological  survey  of  New  Jersey. 
Cretaceous  formations :  including  the  green-sand  marl  beds. 
Scale,  2  miles  to  an  inch. 

Accompany ihg  ''Geology  of  New  Jersey/'  by  authority  of  the  legialature; 
with  a  4to  atlas.    Map,  No.  3.    Newark,  1868. 
In  two  sheets. 

248. 

1867 — Cook  (G.  H.)  and  Smock  (J.  C).  Geological  sur\'ey  of  New  Jer- 
sey. Map  (jf  Oxford  furnace  iron-ore  veins.  Scale,  8  inches  per 
mile. 

Accompanying  ''Geology  of  New  Jersey/'  by  authority  of  the  legislature; 
with  a  4to  atlas.    Map  No.  7.    Newark,  1868. 

249. 

1867 — Cook  (G.  H.)  and  Smock  (J.  G.).  Geological  survey  of  New  Jersey. 
Map  of  zinc  mines,  Sussex  County.    Scale,  8  inches  per  mile. 

Accompanying  "Geology  of  New  Jersey,"  by  authoity  of  the  legialatoi^; 
with  a  4to  atlas.     Map  No.  8.    Newark,  1868. 

No  explanation  of  the  coloring  on  the  map ;  there  are  mineralogical  indica- 
tions on  the  sections. 
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250. 

1867 — CrOok  (G.  H.)  and  Smock  (J.  C).  Geological  survey  of  New 
Jersey.  Triassic  formation,  including  the  red  sandstone  and  trap 
rocks  of  Central  New  Jersey.    Scale,  2  miles  to  an  inch. 

Accompanying  '*  Geology  of  New  Jersey/'  by  authority  of  the  legifllataie; 
with  a  4to  atlas.    Map  No.  2.    Newark,  1868. 
In  two  sheets. 

261. 

1867 — Cook  (6.  n.)  and  Smock  (J.  C).  Geological  survey  of  New 
Jersey.    Tertiary  and  recent  formations  of  Southern  New  Jersey. 

Accompanying  '* Geology  of  New  Jersey/'  by  authority  of  the  legislature; 
with  a  4to  atlas.    Map  No.  4.    Newark,  1868. 

In  two  sheets;  no  scale  is  giyen,  but  it  is  evidently  that  of  2  miles  to  the 
inch. 

252. 

1868 — Cook  (G.  H.).  No  title.  (A  geological  map  of  New  Jersey.) 
Scale,  20  miles  to  an  inch. 

Accompanying  '*  Geology  of  New  Jersey/'  by  authority  of  the  legislature; 
p.  39  of  the  introduction.    Newark,  1868. 
Black  etching. 

253. 

1868 — Cook  (G.  H.)  and  Smock  (J.  C).  Geological  survey  of  New  Jersey. 
Azoic  and  paleozoic  formations,  including  the  iron-ore  and  lime- 
stone districts.    Scale,  2  miles  to  an  inch. 

Accompanying  ^*  Geology  of  New  Jersey/'  by  authority  of  the  legislature; 
with  a  4to  atlas.    Map  No.  1.    Newark,  1868. 
In  two  sheets. 

264. 

1870 — Credner  (H.).  Geognostische  Skisse  von  New  Jersey  nach 
Sogers,  Cook,  and  Smock. 

Accompanying  ^*  Die  Kreide  von  New  Jersey."    Zeitsoh.  Deut.  G^l.  GeseUs. 
Vol.  XXII,  Taf.  IV.    Berlin,  1870. 
Black  etching  and  geological  indications. 

256. 

1880 — Cook  (G.  H.).  Lake  Passaic  (a  glacial  lake).  Scale,  6  miles  to 
the  inch. 

Accompanying  ''Annual  report  of  the  State  geologist  for  the  year  1880.'' 
Trenton,  1880. 

256. 

188a--Cook  (G.  H.)  and  Smock  (J.  C).  The  State  of  New  Jersey. 
Economic  geology.    Scale,  6  miles  to  the  inch. 

Accompanying  "  Annual  report  of  the  State  geologist  for  the  year  ISTO.** 
Trenton,  1879. 
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257. 
1880— Dana  (J.  D.).    Part  of  Western  Cortlandt. 

Accompanying  '*  Geological  relations  of  the  limestone  belts  of  WestoheBter 
Connty,  New  York."  Amer.  Jouru.  Si  Hi  man,  3d  series.  Vol.  XX,  p.  196. 
New  Haven,  18b0. 

Black  etching. 

258. 

1880 — Dana  (J.  D.).  Limestone  areas  of  Westchester  County.  Scale, 
3  miles  to  the  inch. 

Accompanying  *'  Geological  relations  of  the  limestone  belts  of  Westobaster 
County,  New  York."  Amer.  Jotirn.  Silliman,  3d  series,  Vol.  XX,  Plate  V. 
New  Haven,  1880. 

In  one  color  and  black  etching. 

259. 

1880 — Dana  ^ J.  D.).  Geological  map  of  part  of  New  York  and  New 
Jersey,  from  Prof.  G.  H.  Cook's  map  of  New  Jersey,  Scale,  10 
miles  to  the  inch. 

Accompanying  **  Geological  relations  of  the  limestone  belts  of  Westchester 
County,  New  York."  Amer.  Joum.  Silliman,  3d  series.  Vol.  XX,  Plate  IX. 
New  Haven,  1880. 

Black  etching. 

260. 

1880 — Dana  (J.  D.).  Limestone  areas  of  Dutchess,  Westchester,  and 
Putnam  Counties,  New  York,  and  of  part  of  Western  Connecticat, 
with  the  Archaean  of  Putnam  County,  and  the  Palisade  Trap 
range.    Scale,  10  miles  to  the  inch. 

Accompanying  ''  Geological  relations  of  the  limestone  belts  of  Westohester 
County,  New  York."  Amer.  Joum.  Silliman,  3d  series,  Vol.  XX,  Plate  Ylll. 
New  Haven,  1880. 

Black  etching. 

261. 

1881 — Abbott  (C.  C).  Map  of  area  of  Trenton  gravel  in  vicinity  of 
Trenton,  N.  J. 

Accompai)ying  '*  Primitive  industry ;  or  illustrations  of  the  handiwork  in 
stone,  bone,  and  clay  of  the  native  races  of  the  Northern  Atlantic  seaboard  of 
America."    p.  531.    Salem,  1881. 

262. 

1881 — ^Britton  (N.  L.).  A  geological  map  of  Bichmond  Gountyy  New 
York.    Scale,  1 :  120,000. 

Accompanying  ^*  On  the  geology  of  Richmond  County,  New  York."  Ann. 
New  York  Acad.  Sci.,  Vol.  II.  Plate  XV,  p.  161.    New  York,  1881. 

263. 

1881»Cook  (G.  H.)  and  Smock  (J.  C).  Geological  map  of  New  Jersey. 
Scale,  6  miles  to  1  inch. 

Accompanying  **  Geological  Survey  of  New  Jersey."    Aniiaal  xepori  of  the 
State  Geologist  for  the  year  1881.    Trenton,  1881. 
A  well-ezecated  and  clear  geological  map. 
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264. 

1881 — ^Dana  (J.  D.).  Geological  map  of  southern  Westchester  County 
and  northern  New  York  island.    Scale,  2  inches  to  1  mile. 

AccompaDying  *'  Geological  relations  of  the  limestone  belts  of  Westchester 
Coanty,  New  York."  Amer.  Jonm.  Silliman,  3d  series,  Vol.  XXT,  Plate  XIX. 
New  Haven,  1881. 

In  one  color,  and  geological  indications. 

265. 
1881— Dana  (J.  D.).    Part  of  Western  Cortlandt. 

Accompanying  '^  On  a  case  in  which  various  massive  crystalline  rocks,  in- 
cluding soda-granite,  quartz-diorit'C,  norite,  hornblendite,  pyroxenite,  and  dif- 
ferent chrysolitic  rocks,  were  made  through  metamorphic  agencies  in  one 
metamorphic  process.  The  Geological  Magazine,  2d  series.  Vol.  VIII,  p.  60. 
London,  1881. 

Black  etching. 

266. 

1881— Dana  (J.  D.).    Stony  Point. 

Accompanying  ^'  Geological  relations  of  the  limestone  belts  of  Westchester 
County,  New  York.  Origin  of  the  rocks  of  the  Cortlandt  series,"  Amer. 
Jonm.    Silliman,  3d  series,  Vol.  XXII,  p.  112.    New  Haven,  1881. 

Black,  with  geological  indications. 

267. 

1881 — Dana  (J.  D.).  Map  of  parts  of  New  York  and  New  Jersey.  Scale, 
10  miles  to  1  inch. 

Accompanying  *'  Geological  relations  of  the  limestone  belts  of  Westchester 
County,  New  York.  Origin  of  the  rocks  of  the  Cortlandt  series."  Amer. 
Jonrn.    Silliman,  3d  series,  Vol.  XXII,  p.  106.    New  Haven,  1881. 

Black  etching. 

268. 

1881 — ^Dana  (J.  D.).  Map  of  part  of  western  Cortlandt,  showing  the 
Peekskill,  Verplanck,  Tompkins,  Cove,  and  Cruger  limestone 
areas,  by  horizontal  lining.    Scale,  1  inch  to  a  mile. 

Accompanying  *^  Geological  relations  of  the  limestone  belts  of  Westchester 
County,  New  York.  Origin  of  the  rocks  of  the  Cortlandt  series.''  Amer. 
Journ.    Silliman,  3d  series,  Vol.  XXII,  p.  107.    New  Haven,  1881. 

Black  etching. 

All  these  small  maps  by  Mr.  J.  D.  Dana  are  sketch-maps  with  geological 
mdid^tions. 
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269. 
1822 — Cist  (Z.).    Bange  of  the  anthracite  formation  of  PeDosylTania. 

Accompanying  '' Accoant  of  the  mines  of  anthracite  in  the  region  aboat 
Wilkesbarre,  Pennsylvania."  Amer.  Joorn.  Silliman,  Vol.  IV,  p.  14.  New 
Haven,  1822. 

Black  etching. 

270. 

1824— Finch  (J.).    Geology  of  Ea^ton,  &c. 

Accompanying  ''A  sketch  of  the  geology  of  the  country  near  Eastoo, 
Pennsylvania."    Amer.  Jonm.  Silliman,  Vol.  VIII.    New  Haven,  1834. 

271. 
1826 — Troost  (Gerard).    Karte  der  Gegend  von  Philadelphia. 

Accompanying  **  (geological  survey  of  the  environs  of  Philadelphia,"  cited 
by  B.  Cotta,  in  his  *^  Geognostische  Karten  nnseres  Jahrhundort's,"  1830,  p.  4d, 
No.  533.  This  map  is  unknown  even  in  Philadelphia,  and  contemporaries 
of  Troost,  such  as  the  late  T.  Conrad  and  Mr.  Isaac  Lea,  had  never  heard  of  such 
a  map.    It  is  very  doubtful  if  it  exists. 

272. 

1834 — Taylor  (R.  G.).  Eoagh  sketch  of  the  position  of  the  transition 
beds  near  Lewiston,  Mifflin  County,  Pennsylvania,  containing 
various  species  of  fossil  Fucoides.    Scale,  1  inch  to  1  mile. 

Accompanying  ^'  On  the  geological  position  of  certain  beds  which  contain 
numerous  fossil  marine  plants  of  the  funiiiy  Fucoides,  near  Lewiston,  Mifflin 
County,  Pennsylvania,"  in  Transactions  of  the  Geological  Society  of  Pennsyl- 
vania, Vol.  I,  Part  I,  Plate  IV.    PhUadelphia,  1834. 

273. 
1835 — ^Eoehler  (H.).    Petrographical  map  of  the  coal  region  of  Tamaqna. 

Accompanying  **  On  the  anthracite  deposit  at  Tamaqna,  SchuylkiU  Coontji 
Pennsylvania."  Transactions  of  the  Geological  Society  of  Pennaylyania,  VoL 
I,  Part  II,  p.  326.    Philadelphia,  1835. 

Black  etching  and  geological  indications. 

274. 

183&— Taylor  (B.  G.).  Map  of  Kishacoquillas  Valley.  Scale,  6  mfles  to 
an  inch. 

Accompanying  ''Notice  as  to  the  evidences  of  the  existence  of  an  aneienft 
lake,  which  appears  to  have  formerly  filled  the  limestone  vaUey  of  Kiiba- 
coquillas,  in  Mifflen  County,  Pennsylvania."  Transactions  of  the  Geological 
Society  of  Pennsylvania,  Vol.  I,  Part  II,  p.  198.    Philadelphia,  183S. 
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275. 

1848 — ^Taylor  (E.  C).  Map  of  the  group  of  anthracite  basins  in 
Pennsylvania. 

AccompaDjing  *' Statistics  of  coal/'  p.  112.    Philadelphia,  1848. 

276. 

1848— Taylor  (B.  C).  Map  illustrative  of  the  statistics  of  the  coal  trade 
of  Pennsylvania.  Showing  the  relative  positions  of  the  various 
anthracite  and  bituminous  coal  fields. 

Acoompanying  '*  Statistics  of  coal/'  p.  144.    Philadelphia,  1848. 

277. 

1867 — Dalflon  (A.  F.).  Geological  map  of  the  Howard  Hill  coal  field. 
Scale,  1  mile  to  1  inch. 

Accoiupaiiying   ***2d  Geol.  Surv.  Pcnnsylvauia.    The  geology  of  McKean 
County,"  by  Chas.  A.  Ashbnrner.     Vol.  R,  p.  1G8.     Harrisbiirg,  1880. 

278. 

1867 — ^Bogers  (H.  D.).  Map  of  the  anthracite  and  bituminous  coal 
fields  of  Pennsylvania. 

Accompany iDg   **The  geology  of  Pennsylvania."    4^.     Vol.    II,   !>.    1019. 
Edinburg,  18C8. 
Black  etching. 

279. 

1868 — Sogers  (H.  D.).  Map  of  the  mining  district  of  Chester  and 
Montgomery  Counties. 

Accompanying  "The  geology  of  Pennsylvania."    4^.     Vol.  II,  Part  III,  p. 
674.     Edinbnrg,  1858. 

280. 

1868 — ^Rogers  (H.  D.).    Map  of  the  Cornwall  ore  hills,  Lebanon  County, 

Accompanying  "The  geology  of  Pennsylvania."    4°.     Vol.  II,  Part  IV,  p. 
719.     E'linburg,  1858. 
Black  etching  with  geological  Indications. 

281. 

1868 — Rogers  (H.  D.).  Geological  and  topographical  map  of  the  anthra- 
cite fields  of  Pennsylvania.    Scale,  2  miles  to  the  incli. 

Accompanying  "The  final  report  on   the  geological  survey  of  the  State 
1858."    40.    Atlas.     Edinburg,  1858. 
In  t  wo  sheets. 

282. 

1868 — Rogers  (H.  D.).  Geological  map  of  the  State  of  Pennsylvania, 
constructed  from  original  surveys  made  between  the  years  1836 
and  1857.    Scale,  5  miles  to  the  inch. 

Accompanying  "The  final  report  on  the  geological  survey  of  the  State, 
1858."    40.    Atlas.    Edinburg,  185«. 
In  three  sheets. 
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283. 

1869 — ^Tyson  (P.  T.').  Geological  illustrations  (preliminary  geological 
m.ip  of  Maryland). 

Accompanying  **  First  report  of  Philip  T.  Tyson,  State  ogricnltural  chemist, 
to  the  hoQse  of  delegates  of  Maryland."    Annapolis,  1860. 

284. 

1864 — Oreen  (W.,  jr.).  Map  of  the  Lackawanna  coal  field,  Luzerne 
County,  Pennsylvania. 

AccompaDying  '*  Notes  on  the  anthracite  coal  region  of  North  America." 
Trans.  North  of  England  Inst.  Mining  Engrs.  Vol.  XIII,  p.  525.  Kewcastle- 
npon-Tyne,  18G4. 

285. 
1864— Lesley  (J.  P.).    (No  title.) 

Accompanying  "  On  the  discovery  of  lignite  in  Pennsylvania."  Proc.  Amer. 
Phil.  Soc,  Vol.  IX,  Plate  XI.    Philadelphia,  1865. 
Colored  and  with  geological  indications. 

286. 

1871 — ^Lesley  (J.  P.).  A  map  showing  the  topographical  character  of 
the  southern  part  of  the  lands  of  the  Pittsburgh  and  Baltimore 
coal,  coke,  and  iron  company,  Ursina,  in  Somerset  County,  Penn- 
sylvania.   Scale  oif  1  mile  (to  the  inch?) 

Accompanying  ''Note  on  an  apparent  violation  of  the  law  of  regular  pro- 
gressive debituminization  of  the  American  coal  beds  coming  East."  Proc 
Amer.  Phil.  Soc,  Vol.  XII,  p.  131.    Philadelphia,  1873. 

Black,  with  indications  of  limestone  and  ferriferous  coal  bed  banks  written 
on  it. 

287. 

1871 — Piatt  (Franklin,  jr.).  Map  of  the  Pittsburgh  and  Baltimore  coal, 
coke,  and  iron  company's  lands,  Ursina,  Somerset  County,  Penn- 
sylvania.   Scale,  1,500  feet  to  an  inch. 

Accompanying  '*Note  on  an  apparent  violation  of  the  law  of  regular  pro- 
gressive debituminization  of  the  American  coal  beds  coming  East.''  I^oc 
Amer.  Phil.  Soc,  Vol.  XII,  p.  160.    Philadelphia,  1873. 

A  topographical  map,  with  lithological  and  mineralogical  indications  writ- 
ten on  the  map. 

288. 

1871 — Lesley  (J.  P.).  A  map  showing  the  areas  occuined  by  the  6  foot 
coal  bed  in  the  hills  north  of  Ursina.     Scale,  1  mile  to  the  inch. 

Accompanying  **  Note  on  apparent  violation  of  the  law  of  regular  piogressiTa 
debituminization  of  the  American  coal  beds  coming  East."  Proo.  Amer.  PhiL 
Soc.,  Vol.  XII,  p.  1-^9.    Philadelphia,  1873, 

Black  etching. 

(66) 


MAWJOD]  PENNSYLVANIA^   DELAWARE,   AND  MARYLAND.  67 

289. 
1878 — Lesley  (J.  P.)-    (No  title.)    3cale,  1  iuch  to  1  mile. 

AocompanyiDg  ''Saint  ClairBville  and  Bedford  Railroad,  and  Danning's 
Creek  fossil  iron  ore."  Proc.  Amer.  Phil.  Soc,  Vol.  XIII,  p.  256.  Philadel- 
phia, 1873. 

In  one  color  and  geological  indications. 

290. 

1872 — Smith  (S.).  Topographical  map  of  Gaines  Goal  Basin,  in  Gaines 
To^mship,  Tioga  County.  Contour  curves,  100  feet  apart 
Scale,  2,000  feet  to  the  inch. 

Accompanying  ''2d  Qeol.  Sunr.  Pennsylvania."    Report  of  progress,  vol. 
G.  Q.  O.,  by  Andrew  Sherwood.     Harrisbnrg,  1880. 
Black  etching.  v 

291. 

1872 — Stranoh  and  Cochran.  Map  of  the  first  and  second  anthracite 
coal  fields  of  Pennsylvania. 

Accompanying  "  Coal  regions  of  America,"  by  James  Macfarlane.    p.  17, 
New  York,  1873. 
Black  etching. 

292. 

1873 — Lesley  (J.  P.).  Topographical  map  of  Pennsylvania,  colored  for 
the  principal  geological  formations. 

Accompanying  "Coal  regions  of  America,"  by  James  Macfarlane.  New 
York,  1873. 

293. 

1878 — Lesley  (J.  P.).  A  study,  in  ten-foot  contour-lines,  of  the  struct- 
ure and  erosion  of  Brush  Mountain,  showing  the  outcrops  of  the 
two  upper  Silurian  fossil  iron  ore  beds  passing  Tyrone  Gap, 
Blair  County,  Pennsylvania. 

Accompanying  "A  stndy  of  the  structure  and  erosion  of  Brush  Mountain.^ 
Proc.  Amer.  Phil.  Soc,  Vol.  XUI.    Philadelphia,  1873. 
Black,  with  geological  indications. 

294. 

1874 — Clark  (E.,jr.).  A  map  in  ten-foot  contour  lines,  showing  the 
ranges  of  brown  hematite  ore  banks  in  a  portion  of  Lehigh 
County.    Scale,  3,200  feet  to  the  inch. 

Accompanying  "2d  Geol.  Snrv.  Pennsylvania.    Brown  hematite  ore  rangea 

of  Lehigh  County,"  by  Frederick  Prime,  jr.    Vol.  D.    Harrisburg,  1875. 

Black  etching,  with  geological  indications.    See  note  by  State  geologist, 

page  67. 

295. 

1874 — Fraser  (P.,  jr.)  and  Lehman  (A.  E.).  A  map  of  the  central  belt  of 
brown  hematite  ore  mines  in  York  and  Adams  Counties.  Scale, 
1  mile  to  the  inch. 

Accompanying  ''2d  Qeol.  Surv.  Pennsylvania.  Report  of  progress  in  York 
and  Adams  Counties/'  by  Persifor  Frazer.    Vol.  C,  p.  196.    Harrisburg,  1876, 
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296. 

1874 — Lesley  (J.  P.)  and.  Piatt  (F.).  A  study,  iu  twenty-foot  contour 
lines,  of  the  structure  and  erosion  of  a  part  of  the  lower  silarian 
iron  ore  region  northeast  of  the  Little  Juniata  River,  in  Iluut- 
ingdon  and  Centre  Counties,  Pennsylvania.  Scale,  before 
reduction  by  photograph,  3.325  inches  to  1  mile. 

Accompaijying  **Thc  browu  liematite  oro  bauks  of  Spnice  Creek,  Warrior's 
Mark  Run,  and  Halt'  Moon  Run,  in  Iluutingdon  and  Centre  CouiitieH,  Penn- 
sylvania, alont;  the  line  of  the  Lewisbnrg,  Centre  County,  and  Tyrone  Rail- 
road."   Proc.  Amer.  PbU.  Soc,  Vol.  XIV,  p.  176.     Philadelphia,  1876. 

Black,  with  geological  indications. 

297. 

1875 — Wrigley  (H.  Eo).  Map  B,  the  Pennsylvania  oil  regions  proper, 
with  all  adjoining  develoi)ment8  in  Ohio,  New  York -and  Weat 
Virginia. 

Accompanying  **2d  Geol.  Surv.  Pennsylvania."    Special  report  on  the  petro- 
leum of  Pennsylvania,  by  Henry  E.  Wrigley,  Vol.  J.     Harrisburg,  1875. 
Black  etching. 

298. 

1876 — Frazer  (P.,  jr.)  and  Lehman  (A.  E.).  General  map  of  the  ore 
ranges  of  York  and  Adams  Counties.    Scale,  3  miles  to  1  inch. 

Accompanying  *'2d  Geol.  Surv.  Pennsylvania."  Report  of  progress  in  York 
and  Adams  Counties,  by  Porsifor  Frazor.    Vol.  C,  p.  64.    Harrisbarg,  1W6. 

299. 

1876 — Boyd  (E.  F.).  Map  of  the  first  and  second  anthracite  coal  fields 
of  Pennsylvania. 

Accompanying ''Remarks  on  the  coal  measures  and  oil  prodnce  of  the 
United  States  of  America,  collected  during  a  visit  to  that  coantry  in  the 
autumn  of  1875."  Trans.  North  of  England  Inst.  Mining  Eugrs.,  Vol.  XXV, 
Plate  XLIV.     Newcastle-upon-Tyne,  1876. 

300. 

1876 — Boyd  (E.  F.).  Map  showing  the  anthracite  coal  fields  of  Penn- 
sylvania with  their  outlets  to  tide- water. 

Accompanying  **■  Remarks  on  the  coal  measures  and  oil  produce  of  the  United 
States  of  America,  collected  during  a  visit  to  that  country  in  the  aatnmn  of 
1875."  Trans.  North  of  England  lust.  Mining  Engrs^  Vol.  XXV,  Plate  XLV. 
Newcastle-upon-Tyne,  1876. 

Black  etching. 

301. 
1876 — Boyd  (E.  F.).    Map  of  the  anthracite  coal  -fields  of  PeoDsylvania. 

Accompanying  "  Remarks  on  the  coal  measures  and  oil  produce  of  the  Uuited 
States  of  An)erica,  collected  during  a  visit  to  that  country  in  tbo  antumu  of 
1875."  Trans.  North  of  England  lust.  Mining  Engrs.,  Vol.  XXV,  Plate  XLVL 
Newcastle-upon-Tyne.  1876. 
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302. 
1876— Boyd  (E.  F.).    Oil  regions  of  Pennsylvania,  IT.  S. 

Accompany  i ng  ' '  RemarkH  ou  the  coal  measures  and  oil  produce  of  the  United 
States  of  America,  collected  during  a  visit  to  that  country  in  the  autumn  of 
1875."  Trans.  North  of  England  Inst.  Mining  Engrs.,  Vol.  XXV,  Plate  XLIX. 
Newcastle-upon-Tyne,  1876. 

Black,  with  geological  indications. 

303. 

1876 — ^Lesley  (J.  P.)  and  White  (I.  C).  Map  of  southern  Butler,  show- 
ing outcrops  of  the  lower  coals.    Scale,  2  miles  to  the  inch. 

Accompanying  "2d  Geol.  Surv.  Pennsylvania."  Report  of  progress  in  the 
Beaver  River  district,  by  I.  C.  White.    Vol.  Q.    llarrisburg,  1878. 

304. 

1876 — Lesley  (J.  P.)  and  White  (I.  C).  Map  of  North  Allegheny,  show- 
ing outcrops  of  the  Pittsburgh  and  upper  Freeport  coals.  Scale, 
2  miles  to  the  inch. 

Accompanying  "2d  Geol,  Surv.  Pennsylvania."  Report  of  progress  in  the 
Beaver  River  district,  by  I.  C.  White.     Vol.  Q.     Harrisburg,  1878. 

305. 

1876 — Lesley  (J.  P.)  and  White  (I.  C).  Map  of  Beaver  County,  show- 
ing outcrops  of  the  Pittsburgh,  Upper  Freeport,  and  Kittanning 
coals.     Scale,  2  miles  to  the  inch. 

Accompanying  "2d  Geol.  Snrv.  Pennsylvania."  Report  of  progress  in  the 
Beaver  River  district,  by  I.  C.  White.     Vol.  Q.     Harrisburg,  1878. 

306. 

1876 — Lesley  (J.  P.)  and  Sherwood  (A.).  Geological  map  of  Potter 
County.    Scale,  2  miles  to  the  inch. 

Accompanying  **  2d  Geol.  Surv.  Pennsylvania."  The  geology  of  Potter 
County,  by  Andrew  Sherwood.     Vol.  GGG,  Harrisburg,  1880. 

307. 

1876 — Lesley  (J.  P.)  and  Sherwood  (A.).  Geological  map  of  Wyoming 
County.    Scale,  2  miles  to  1  inch.^ 

Accompanying  '*2d  Geol.  Surv.  Pennsylvania."  The  geology  of  Pike  and 
Monroe  Counties,  by  I.  C.  White.  Report  of  progress.  Vol.  G6.  Harris- 
burg, 1882. 

In  the  same  volume  G  G  there  is  a  large  geological  map  of  Pike  and  Monroe 
Counties,  with  the  date  of  1882  on  the  map,  and  consequently  posterior  to  the 
limit  of  this  catalogue.    1881. 

308. 

1876 — Prime  (Fred.).  Geological  and  topographical  map  showing  the 
limestone  of  Lehigh  County  including  the  ranges  of  brown  hem- 
atite oi*e  banks. 

Accompanying '  *  2d  Geol.  Sur\\  Pennsylvania."    Report  of  progress,  1875, 76. 

Lehigh  district.    Vol.  DD.     Harrisburg,  1878. 

In  four  sheets. 
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309. 

1876 — Schellenberg  (F.  Z.).    Map  showing  outcrops  of  Pittsburgh  coal 
in  North  HnntingdoD  Township,  Westmoreland  County,  Pa. 

AccompanyiDg  *'2d  Geol.  Surv.  PenaHylvania.''  Report  of  progreaB,  1876. 
Fayette  and  Westmoreland  districts,  by  J.  J.  Stevenson.  VoL  KK«  p.  960. 
Harrisburg,  1877. 

Black  etching. 

310. 

1876 — Sherwood  (A.).    Geological  map  of  Bradford  County.    Scale,  2 
ibiles  to  1  inch. 

Accompanying  '^  2d  Geol.  Snrv.  Pennsylvania.''    Report  of  progreas  in' Brad- 
ford and  Tioga  Connties.    Vol.  G.    Harrisburg  (1878). 
No  date  on  the  volnme. 

311. 

1876 — Sherwood  (A.).    Geological  map  of  Tioga  County.     Scale,  2  miles 
to  1  inch. 

Accompanying  **  2d  Geol.  Snrv.  Pennsylvania."    Report  of  progrees  In  Brad- 
ford and  Tioga  Counties.    Vol.  G.    Harrisburg  (1878). 
No  date  on  the  volume. 

312. 

1876 — Stevenson  (J.  J.)  and  White  (I.  C).    Geological  map  of  Allegheny 
County. 

Accompanying  ''2d  Geol.  Snrv.  Pennsylvania."  Report  of  progreaB,  1876. 
Fayette  and  Westmoreland  district.    Vol.  KK.    Harrisbarg,  1877. 

313. 

1877 — Lesley  (J.  P.)  and  Piatt  (F.).    A  geological  map  of  the  Salisbury 
central  coal  basin  in  Somerset  County,  Pa. 

Accompanying  ''2d  Geol.  Surv.  Pennsylvania."    Report  of  progreas.     YoL 
HHH.    Harrisburg,  1877. 
Black,  without  truly  any  geological  indications  or  signs. 

314. 

1877 — Stevenson  (J.  J.).     Geological  map  of  Fayette  County  west  of 
Chestnut  Eidge.    Scale,  2  miles  to  1  inch. 

Accompanying  "2d  Geol.  Surv.  Pennsylvania."  Report  of  progreae,  1876. 
Fayette  and  Westmoreland  district.    Vol.  KK.    Harrisbnrg,  1877. 

315. 

1877 — Stevenson  (J.  J.).    Geological  map  of  Westmoreland  County  west 
of  Chestnut  Ridge.    Scale,  2  miles  to  1  inch. 

Accompanying  "2d  Geol.  Surv.  Pennsylvania."  Report  of  progreas,  1876. 
Fayette  and  W^estmoreland  district.    Vol.  KK.    Harriabarg,  1877. 
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316. 

1878 — ^Ashbumer  (G.  A.).  Isometric  projection  to  illustrate  the  direction 
and  amoant  of  throw  along  the  plan  of  the  fault  at  Three  Springs, 
Huntingdon  County.    Scale,  800  feet  to  1  inch. 

Accompanying  **  2d  Geol.  Snrv.  Pennsylvania."    Report  of  progress  in  the 
Juniata  district.     Vol.  F.    Plato  XVIII.    Harrisbnrg,  1878. 
Black,  with  geological  indications. 

317. 

1878 — ^Ashbnmer  (C.  A.).  Geological  map  of  a  belt  of  country  lying 
along  the  line  of  the  East  Broad  Top  Railroad,  from  the  crest  of 
Sideling  Hill  across  Smith's,  Hare's,  and  Great  Aughwick  Valleys 
to  the  crest  of  Black  Log  Mountain,  Huntingdon  County.  Scale, 
1,600  feet  to  1  inch. 

Accompanying  "  2d  Geol.  Snrv.  Pennsylvania."    Report  of  progress  in  the 
Janiata  district.    Vol.  F.    Plate  I.    Harrisbnrg,  1878. 

318. 

1878— Ashbnmer  (C.  A.).  Geological  map  of  the  environs  of  Orbisonia, 
at  Rockhill  Gap,  Huntingdon  County,  showing  the  outcrops  of  the 
Clinton,  Oriskany,  and  Marcellus  iron  beds. 

Accompanying  ^*U6.  Geol.  Snrv.  Pennsylvania.''    Report  of  progress  in  the 
Jnniata  district.    Vol.  F.    Plate  II.    Harrisbnrg,  1878. 

319. 

1878— Ashbnmer  (C.  A.).  Geological  section  passing  near  Three  Springs, 
Huntingdon  County,  constructed  from  exposures  on  and  near  the 
line  of  the  East  Broad  Top  Railroad,  showing  the  order  of  the 
Devonian  and  Silurian  strata  from  Plank  Cabin  Valley  to  Black 
Log  Mountain.    Scale,  1,600  feet  to  1  inch. 

Accompanying  "2d  Geol.  Snrv.  Pennsylvania."    Report  of  progress  in  the 
Juniata  district.    Vol.  F.    Plate  XVI.    Harrisbnrg,  1878. 
In  two  sheets.    This  section  is  accompanied  by  fragments  of  geological  maps. 

320. 

1878— Ashbnmer  (G.  A.)  Geological  section  of  Devonian  and  Silurian 
strata  exposed  along  Sideling  Hill  Creek,  extending  from  the 
East  Broad  Top  coal  basin,  Huntingdon  County,  to  the  crest  of 
Black  Log  Mountain,  at  Potts  Gap,  Fulton  County.  Scale,  1,600 
feet  to  1  inch. 

Accompanying  '*2d  Geol.  Snrv.  Pennsylvania."    Report  of  progress  in  the 
Juniata  district.     Vol.  F.    Plate  XVII.     Harrisbnrg,  1878. 
In  two  sheets.    This  section  is  accompanied  by  fragments  of  geological  maps. 

321. 

1978 — Fraser  (P.,  jr.).  Geological  map  of  Lancaster  County.  Scale,  2 
miles  to  1  inch. 

Accompanying  *  *  2d  Geol.  Surv.  Pennsylvania.''    Beport  of  progress  in  1877 ; 
the  geology  of  Lancaster  County.    Vol.  CCC.    Harrisbnrg,  1880. 
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322. 

X878— Lesley  (J.  P.)  and  White  (I.  C).     Geological  map  of  Ijawreoce 
County.    Scale,  2  miles  to  the  inch. 

Accoiiipanyiujj  ***2d  Geol.  Sarv.  PeniiHylvania."    The  geology  of  Liawrenoe 
County,  by  I.  C.  White.    Vol.  QQ.     Harrisburg,  1«78. 

323. 

1878 — Lesley  (J.  P.)  and  Frazer  (P.,  jr.).    Geological  map  of  Lancaster 
County.     Scale,  2  miles  to  the  inch. 

Accoini>aiiyiiig  "2d  Geol.  Sarv.  Pennsylvania."   Vol. CCC.    Atlas.    Harris- 
burg, 1879. 

324. 

1878— Lesley  (J.  P.)  nind  Piatt  (W.  G.).    Geological  map  of   Indiaoa 
County.     Scale,  2  miles  to  the  inch. 

Accompanying  '*2d   Geol.  Surv.  Penusylvania."     Report  of  progpneaa  in 
Indiana  County,  by  W.  G.  Piatt.    Vol.  H4.     HarriBbnrg,  1878. 

325. 

1878— Prime  (Fred.).    Map  of  the  iron-ore  mines  at  Ironton,  Lehigh 
County.     Scale,  300  feet  for  1  inch. 

Accompanying    **2d    Geol.    Snrv.    PenuBylvonia."      Report  of    progreM, 
167:^-76,  Lehigh  district.     Vol.  DD.     Harrisburg,  1H78. 

32G. 

1878— Stevenson  (J.  J.).    Geological   map  of  Westmoreland   Gonnty. 
Scale,  2  miles  to  1  inch. 

Accompanying  "2d  Geol.  Surv.  Pennsylvania."    Report  of  progreaR,  1877, 
Ligonier  Valley,  by  J.  J.  Stevenson.     Vol.  KKK.    Hnrriabarg,  1878. 

327. 

1878^Steven8on   (J.   J.).     Geological    map   of   Washington    Gonnty. 
Senile,  2  miles  to  1  inch. 

Accompanying  **2d  Geol.  Surv.  Pennsylvania."    Report  of  progreas,  1877, 
Ligonier  Valley.     Vol.  KKK.     HaiTi.»«burg,  1878. 

328. 

1878— Stevenson  (J.  J.).    Geological  map  of  Fayette  Oonnty.     Scale,  2 
miles  to  1  inch. 

Accompanying  "2d  Geol.  Surv.  Pennsylvania."    Report  of  profrreas,  1877, 
Ligonier  Valley.     Vol.  KKK.     Harrisburg,  187d. 

329. 

1878 — Stevenson  (J.  J.).    Geological  map  of  Green  County,  with  depth 

of  the  Pittsbuigh  and  Wayneshurg  coal  at  varions  localities. 

Scale,  2  miles  to  1  inch. 

Accompanying  **2d  G<*(»1.  Surv.  Pennsylvania."    Report  of  progress,  1877, 
Ligonier  Valley.     Vol.  KKK.     Harrisburg,  187b. 
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330. 

1879 — ^Athbumer  (G.  A.)  and  Sheafer  (A.  W.).  A  geological  map  of 
McKean  County,  and  a  map  of  a  portion  of  Cattaraugus  County, 
New  York.    Scale,  1^  miles  to  1  inch,  or  TsiriF- 

Accompany ing  **2d  G«'oI.  Surv.  PenoHylvania.''  Tho  geology  of  McKean 
Conuty,  by  Cbas.  A.  Asbbumer.    Atlas  K,  Plate  X.     Harrisburg,  1880. 

331. 

1879 — Bnrlingame  (E.  H.).  A  topograpbical  map  of  part  of  the  Little 
Phie  Creek  coal  basin  in  Pine  Township,  Lycoming  County. 
Contour  curves  10  feet  apart.    Scale,  1,600  feet  to  1  inch. 

AcconipaDying  *'2d  Geol.  Siirv.  Pennsylvania.^'  Report  of  progress,  geology 
of  Lycoming  County,  by  Franklin  Piatt.     Vol.  GG.     Harrisburg,  1880. 

This  map,  in  two  sbeets,  is  in  black  etching  and  in  one  color,  with  geological 
indications,  and  is  published  by  permission  of  the  author. 

332. 

1879 — Carll  (J.  F.)  and  Chance  (U.  M.).  Geological  map  of  Venango 
County.    Scale,  2  miles  to  1  inch. 

Accompanying  **2d  Geol.  Surv.  Pennsylvania."  The  geology  of  the  oil 
regions  of  Warren,  Venango,  Clarion,  and  Butler  Counties.  Oil  region  maps 
and  charts.     Vol.  III.    Plate  20.     Harrisburg,  1880. 

333. 

1879 — Chance  (H.  M.).  Geological  map  of  Clinton  County.  Scale,  2 
miles  to  1  inch. 

Accompanying  *'2d  Geol.  Surv.  Pennsylvania."^  Report  of  progress,  Clin- 
ton County.     Vol.  G4.     Harrisburg,  1880. 

334. 

1879 — Chance  (IT.  M.).  Geological  map  of  Clarion  County.  Scale, 
2  miles  to  1  inch. 

Accompanying  "  2d  Geol.  Surv.  Pennsylvania."  The  geology  of  Clarion 
County,  by  H.  Martyn  Chance.     VV,  Plate  IL     Harrisburg,  1880. 

335. 

1879 — Frazer  (P.,  jr.)^  Geological  map  of  York  County.  Scale,  2  miles 
to  1  inch. 

Accompanying  "2d  Geol.  Surv.  Pennsylvania."  Report  of  progress  in  1877. 
Vol.  CCC.     Harrisburg,  1880. 

336. 

1879 — Lesley  (J.  P.)  and  Ashhnmer  (C.  A.).  Topographical  map  of  the 
Alton  coal  basin.  Scale,  3,200  feet  to  the  inch.  Contour  lines, 
lOO'. 

Accompanying  "  2il  Geol.  Surv.  Pennsylvania."    McKean  County.    Vol.  R. 
Atlas.     Harrisbarg,  1879. 
Coloured  geologically. 
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337. 

1879 — ^Lesley  (J.  P.)  and  Chance  (H.  M.).  Geological  map  of  Dorthern 
Butler.    Scale,  2  miles  to  the  inch. 

AccompaDying  **2d  Geol.  Surv.  Peunsylvania."  The  northern  townships 
of  Butler  Conuty,  by  H.  Murtyn  Cbauce.    Vol.  V.    Harrisburg,  1879. 

338. 

1879 — ^Lesley  (J.  P.)  and  Chance  (H.  M.).  Map  of  insirnmental  survey 
of  the  valleys  of  the  Beaver  and  Shenaiigo  Rivers  and  Slippery 
Rock  Creek,    Scale,  8,000  feet  to  1  inch. 

Accompanying  **2(l  Geo.  Surv.  PennHylvania.''  The  northern  townships 
of  Butler  County,  by  H.  Martyn  Chance.    Vol.  V.     Hairisburg,  1879. 

339. 

1879 — Lesley  (J.  P.)  and  Chance  (H.  M.).  A  map  in  24  contour  lines  of 
the  Allegheny  Valley  near  Parker,  in  Armstrong  and  Butler 
Counties.    Scale,  1.200=1  inch. 

Accompanying  "2d  Geo.  Surv.  Pennsylvania."    The  northern  townships 
of  Batler  County,  by  H.  Martyn  Chance.   Vol.  V.     Harrisburg,  1879. 
Black  etching. 

340. 

1879 — Lesley  (J.  P.)  and  White  (I.  C).  Geological  map  of  Mercer 
County.    Scale,  2  miles  to  the  inch. 

Accompanying  **2d  Goo.  Surv.  Pennsylvania."  The  geology  of  Mercer 
County,  by  I.  C.  White.   Vol.  QQQ.     Harrisburg,  1880. 

341. 

1879 — Lesley  (J.  P.)  and  Frazer  (P.  jr.).  Geological  map  of  York 
County.     Scale,  3  miles  to  the  inch. 

Accompanying  **2<l  Geo.  Surv.  Pennsylvania."  Vol.  CCC.  Atlas.  Harris- 
burg, 1H79. 

342. 

1879 — Sherwood  (A.).  Geological  map  of  Lycoming  County.  Scaley2 
miles  to  the  inch. 

Accompanying  **2<l  Geol.  Surv.  Pennsylvania."  The  geology  of  Ly- 
coming and  Sullivan  counties.  Field  notes,  by  Andrew  Sherwood.  Cosl 
basins,  by  Franklin  Piatt.     Vol.  GG.     Harrisburg,  1880. 

343. 

1879 — Sherwood  (A.).  Geological  map  of  Sullivan  County.  Scale,  2 
miles  to  the  inch. 

Accompanying   **2d  Geol.    Surv.   Pennsylvania."    Report  of  progx^sa  in 
Sullivan  County,  by  Franklin  Piatt.    Vol.  GG.     Harrisburg,  1880. 
Field  notesi  by  Andrew  Sherwood.     Coal  basins,  by  Franklin  PUtt, 
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344. 

1880 — Piatt  (W.  G.).  Geological  map  of  Armstrong  County.  Scale,  2 
miles  to  1  inch. 

Acc">mpanying  "2d  Geol.*  Snrv.  Peunaylvania."  Report  of  progress  in 
Armstrong  County.     Vol.  H5.    Harrisburg,  1880. 

345. 

1880— Flatt  (W.  G.).  Geological  map  of  Jefferson  County.  Scale,  2 
miles  to  1  inch. 

Accompanying  "2d  Gool.  Snrv.  Pennsylvania."  Report  of  progress  in 
Jefferson  County.    Vol.  H6.     HarrisLbnrg,  18>^1. 

346. 

1880 — ^White  (1.  C).  Geological  maj)  of  Crawford  and  Erie  Counties. 
Scale,  2  miles  to  the  inch. 

Accompanyiug  "2d  Geol.  Surv.  Pennsylvania."    The  geology  of  Erie  and 
and  Crawford  Counties,  by  I.  C.  White.     Vol.  Q.     Harrisburg,  1881. 
In  two  sheets. 

347. 

1881 — ^Ashbumer  (C.  A.).  Map  of  part  of  the  Mahanoy  and  Shenan- 
doah basins  in  the  second  anthracite  coal  fields,  showing  the 
shape  of  the  floor  of  the  mammoth  bed  by  contour  lines  50  feet 
apart,  and  the  area  of  the  bed  worked  out  and  under  develop- 
ment. Scale,  1,000  feet  to  1  inch,  12  meters  to  1  milimeter 
Twhrs  of  nature. 

Accompanying  **  New  method  of  mapping  the  anthracite  coal  fields  of  Penn- 
sylvania." Trans.  Amer.  Inst.  Mining  Engrs.,  Vol.  IX,  Ashbnrner,  Plate  I, 
p.  516.     Easton,  Pa.,  1881. 

In  colored  etching  and  geological  indications,  it  is  essentially  the  same  as 
the  map  in  **2d  Geol.  Snrv.  Pennsylvania,"  Vol.  A  2,  by  Ashbumer,  C.  A.,  and 
Sheafer,  A.  W.,  1881— No.  348. 

348. 

1881 — ^Ashbnmer  (C.  A.)  and  Sheafer  (A.  W.).  Map  of  part  of  the 
Mahanoy  and  Shenandoah  basins  in  tbe  second  anthracite  coal 
field.    Scale,  800  feet  to  1  inch. 

Accompanying  **2d  Geol.  Snrv.  Pennsylvania."  A  special  report  upon  tbe 
causes,  kinds,  and  amount  of  waste  in  mining  anthracite,  by  Franklin  Piatt. 
Vol.  A  2.     Harrisburg,  1881. 

In  colored  etching  and  geological  indications.  This  map  also  appeared  in 
iTrans.  Amor.  Inst.  Mining  Engrs.,  Vol.  IX,  p.  516 — No.  347. 

349. 

« 

X881 — Harden  (E.  B.).  Geological  model  of  part  of  Blair,  Bedford,  and 
Huntingdon  Counties,  Pennsylvania.    Scale,  5  miles  to  the  inch. 

Accompanying  "Proc.  Amer.  Phil  Soc,"  Vol.  XIX,  No.  109.    Philadelphia, 
1881. 
In  black,  with  numbers  corresponding  to  colours ;  apparently  a  phototype. 
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350. 

• 

1881 — Piatt  (F.).  Topographical  and  geological  map  of  that  part  of 
Blair,  Bedford,  and  Huntingdon  Counties,  south  of  the  Little 
Juniata  Biver,  between  Tussey  and  Alleghany  Mountains,  in- 
cluding Morrison's  Cove,  Canoe,  Sinking,  and  Scotch  Valleys. 
Scale,  1,000  feet  to  I  inch. 

Accompanying  ''2d  Geol.  Surv.  Pennsylvania. ''  Blair  atlas,  T.   Harrisbarg, 
1881. 
In  fourteen  sheete. 

351. 

1881 — Piatt  (F.).  Index  to  the  topographical  and  geological  map  of 
that  part  of  Blair,  Bedford,  and  Huntingdon  Counties,  south  of 
the  Little  Juniata  River,  between  Tussey  and  Alleghany  Mount- 
ains, including  Morrison's  Cove,  Canoe,  Sinking,  and  Scotch 
Valleys.    Scale,  8,000  feet  to  1  inch. 

Accompanying  **2d  Gcol.  Surv.  Pennsylvania."   Blair  atlas,  T.   Harrisbarg, 
1881. 

352. 

1881 — White  (I.  C).  Geological  map  of  Susquehanna  and  Wayne 
Counties,  and  a  part  of  Lackawanna  County. 

Accompanying  *'2d  Geol.  Surv.  Pennsylvania.''     The  geology  of  Snaqtie- 
hanna  and  Wayne  County,  by  I.  C.  White,  Vol.  O  5.    Harrlsburg,  1881. 
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353. 

1836 — ^Hildreth  (S.  P.).  A  topographical  and  geological  map  of  the 
coal  measures,  and  of  the  miiriatiferou8  and  ferriigiuous  dei>08it8 
in  the  secondary  region  of  the  valley  of  the  Ohio. 

Accoiiipaiiyiu<;  "  ObscrYatious  on  the  hitnmiiiouH  coal  deposits  of  the  valley 
of  the  Ohio  aud  the  accoiiipaiiying  rock  strata.^'    Ainer.  Joara.  SilUman,  Vol. 
XXIX.     New  Haven,  18:J(). 

Black  etching,  and  with  geological  indications. 

354. 
1838— Locke  (John).    Geological  map  of  Adams  County,  Ohio. 

Accompanying.**  Second  annual  report  on  the  geological  survey  of  the  State 
of  Ohio,"  p.  238.     Columbus,  1838. 
Black,  with  geological  indications. 

355. 

1844 — Locke  (John).  Geological  and  magnetical  cliart  of  Copper  Har- 
bor (Lake  Superior).    Scale,  2J  inches  to  a  mile. 

Accompanying  ''Observaiions  niaile  in  tlie  years  1838,  '39,  '40,  '41,  '42,  and 
'43,  to  determine  the  magnetical  dip,  etc."  Trans.  -Amer.  Phil.  See.  New 
series.    4^.     Vol.  IX,  Article  XI,  Phile  XLV.     Philadelphia,  1846. 

B'ack  etching,  and  geological  indications. 

356. 

1846 — Burt  ( W.  A.).  Geological  map  of  township  lines  in  the  northern 
Xieniusula  of  Michigan. 

Accompanying  ** Geological  report."    Message  from  the  President  of  the 
United  States,  Part  III,  p.  811.     Washington,  1849. 
Black,  with  lithological  indications. 

357. 

1846 — ^Honghton  ( Douglass).  Geological  mai)  of  townships  in  the  north- 
ern peninsula  of  Michigan. 

Accompanying  "Geological  report."    Message  from  the  President  of  the 
United  States,  Part  III,  p.  880.     Washington,  1849. 
Black,  with  lithological  indications. 

358. 

1846 — Bnrt  (W.  A.).  Geological  map  of  a  district  of  township  lines  in 
the  northern  peninsula  of  Michigan. 

Accompanying ''Geological  rei>ort."     Message  from  the  President  of  the 
United  States,  Part  111,  p.  811.    Washington,  1849. 
Black,  with  lithological  indications. 
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359. 

1846 — Higgins  (S.  W.)  and  Hubbard  (Bela).  Geological  map  of  a  dis- 
trict E.  and  W.  of  tbe  Outouagou  (Lake  Superior). 

Acconipauying  *' Geological  report/'     Message  from  the  President  of  the 
Uniteil  States,  Part  III,  p.  «3:J.    Washington,  1849. 
Blai^k,  with  lithological  indications. 

360. 

1846 — ^Hubbard  and  Ives.  Geological  map  of  the  district  sabdivided  by 
Messrs.  Hubbard  aud  Ives. 

Accompanying  ''Geological  report  of  Bela  Hubbard."    Message  from  the 
President  of  tbe  United  States,  Part  III,  p.  S&i.    Washington,  1849. 
A  map  of  the  district  hetween  L'Auro  and  Granite  Point,  Lake  Superior. 
In  black,  with  lithological  indications. 

361. 

1848 — Whittlesey  (Charles).  Outline  map  of  the  geological  formatioii 
of  Ohio. 

Accompanying  "Outline  sketch  of  the  geology  of  Ohio/'  in  Howe's  Historical 
Collections,  p.  579.    (Cleveland),  1848. 
Black  etching,  with  geological  indications.     Reprinted  in  1856. 

362. 

1849 — Jackson  (C.  T.).  Geological  map  of  Keweenaw  Pointy  Lake  Sa- 
l^erior. 

Accompanying  ''Report  on  the  geological  survey  of  tbe  mineral  lands  of  the 
United  States  in  the  State  of  Michigan."  Message  from  the  President  of  the 
United  States.    Part  III.     Washington,  1849. 

363. 

1849 — Jackson  (C.  T.).    Geological  map  of  Isle  Royale,  Lake  Saperior. 

Accompanying  "Report  on  the  geological  survey  of  the  mineral  lands  of 
tbe  United  States  in  tbe  State  of  Michigan.'*  Message  from  the  President  of 
the  United  States.     Part  III.     Washington,  1849. 

364. 

1850 — Foster  (J.  W.)  and  Whitney  (J.  I).).  Geological  map  of  Keweenaw 
Point,  Lake  Superior,  Michigan ;  assisted  by  S.  W.  Hill  and  W, 
Schlatter. 

Accompanying  "Report  on  tbe  geology  and  topography  of  a  portion  of  the 
Lake  Superior  land  district  in  the  State  of  Michigan."  Part  I.  Copper  lands. 
Washington,  1850. 

365. 

1850— Foster  (J.  W.)  and  Whitney  (J.  D.).  Geological  map  of  Isle 
Royale,  Lake  Superior,  Michigan ;  assisted  by  S.  W.  Hill  and  W. 
Schlatter. 

Accompanying  "Report  on  tbe  geology  and  topography  of  a  portion  of  the 
Lake  Superior  land  district  in  tbe  State  of  Michigan. ^'  Part  L  Copper  lands. 
Washington,  1850. 
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366. 

I860 — ^Foster  (J.  W.)  and  Whitney  (J.  D.).  Geological  map  of  the  district 
between  Portage  Lake  and  Montreal  River,  Lake  Superior,  Mich- 
igan; assisted  by  S.  W.  Hill  and  W.  Schlatter, 

Accompanying  '^Keport  on  the  geology  and  topography  of  a  portion  of  the 
Lake  Superior  land  diHtriot  in  the  State  of  Michigan."  Part  I.  Copper  iandit. 
Washington,  1650. 

367. 

1861 — Foster  (J.  W.)  and  Whitney  (J.  D.).  Geological  map  of  the  Lake 
Superior  land  district  in  the  State  of  Michigan. 

Accompanying  '*  Report  on  the  geology  of  the  Lake  Superior  land  district." 
Part  II.  The  iron  region,  together  with  the  general  geology.  Washington^ 
1851. 

368. 

1851 — Anonymous  (Foster  (J.  W.)  and  Whitney  (J.  D.) ).  Section  and  dia- 
gram illustrating  the  geology  of  the  region  between  the  northern 
shores  of  Lakes  Superior  and  Michigan. 

Accompanying  '' Report  on  the  geology  of  the  Lake  Superior  land  district." 
Part  II.    The  iron  region,  together  with  the  general  geology.    Washington, 

lasi. 

No  name  of  authors  on  the  map,  but  certainly  by  Foster  and  Whitney. 

369. 

J861 — ^Foster  (J.  W.)  and  Whitney  (J.  D.).  Geological  map  of  the  district 
between  Keweenaw  Bay  and  Chocolate  River,  Lake  Superior, 
Michigan. 

Accompanying  '^  Report  on  the  geology  of  the  Lake  Superior  land  district.'' 
Part  II.  The  iron  region,  together  with  the  general  geology.  Washington, 
1851. 

370. 

'    1861 — ^Kooh  (F.  G.  L.).    Geognostische  Karte  der  Mineral-Begionen  am 
Lake  Superior,  Michigan,  North  Amer. 

Accompanying  ''Die  Mineral-Regiouen  der  obern  Halbinsel  Michigan's  (N. 
A.)  am  Lake  Superior  und  die  Isle  Royal.    Gottingen,  1852. 

371. 

18S3 — Whitney  (J.  D.).  Geological  map  of  Keweenaw  Point,  Lake  Su- 
perior, Michigan,    folio.    New  York,  1853.    . 

Mr.  Whitney  was  assisted  by  S.  W.  Hill  and  W.  S.  Stephens. 

372. 

X866 — ^Rivot  (L.  E.).  Garte  g^ologique  du  Lac  Sup^rieur,  £tat  de 
Michigan,  dress^e  par  MM.  J.  W.  Foster  et  J.  D.  Whitney. 

Accompanying  '*  Voyage  au  Lac  Sup^rieur.''    Annales  des  mines,  5*  s^rie, 
tome  VII,  p.  173,  pL  VI.    Paris.  1855. 
Also  issued  separately. 
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373. 

1856 — Bivot  (L.  E.).  Cartes  de  V\\e  Koyale,  de  la  Pointe  de  Keweenaw 
et  do  I'OutonagoD,  dress^es  par  MM.  Foster  et  Whitney. 

AccompaDy lug  '*  Voya^  au  Lac  Sup^rioar.''    Paris,  18&5. 

374. 

18S6 — Newberry  (J.  S.).  Map  of  the  A.  and  N.  L.  B.  B.,  its  connections 
and  geology.    (Ohio.) 

Accoinpauyiiig  *^  Report  on  the  econoDiical  geology  of  the  roate  of  the  Ash- 
tabula and  New  Lisbon  Railroad.^'    Cleveland,  1857. 
Bluc!^  etching  and  geological  indications. 

375. 

1856 — Whittlesey  (Charles).  Outline  map  of  the  geological  formation 
of  Ohio. 

Accompanying  '^  Outline  sketch  of  the  geology  of  Ohio;  in  outlines  of  the 
geology  of  Ohio,"  p.  579.    Cleveland,  1856. 
Black  etching,  with  geological  indications.    Reprint  of  the  map  of  1848. 
See  Whittlesey  (Charles),  1848— No.  361. 

376. 

1856 — Whittlesey  (Charles).  Geological  niilroad  and  township  map  of 
the  State  of  Oliio.  Geologiciil  outlines  by  Charles  Whittlesey. 
Scale,  12  miles  to  the  inch. 

Accompanying  "Outlines  of  the  geology  of  Ohio."'    Cleveland,  1856. 
Reprinted  in  1873  to  compare  with  a  reprint  of  J.  S.  Newberry's  map  of  Ohio 
of  1867,  in  **'  Paleontology  and  the  moral  sense,"  by  C.  Whittlesey. 

377. 

1865 — Sayler  (N.).  Geological  map  of  Ohio.  Scale,  5  miles  to  tho  inch. 
Cincinnati,  Ohio,  1865. 

Unseen. 

378. 

1865 — Sayler  (N.)  Geological  map  of  Indiana.  Scale,  5  miles  to  the 
inch.    Cincinnati.  Ohio,  1865. 

Unseen. 

379. 

1865 — Winohell  (Alexander).     Map   of  the  Grand  Traverse   region 

(Michigan). 

Accompanying  ''A  report  on  the  geological  and  industrial  reeouroee  of  the 
counties  of  Antrim,  Grand  Traverse,  Benzin,  and  Leelauaw  in  the  Liowcr 
Peninsula  of  Michigan.''    Ann  Arbor,  18()fi. 

Black,  with  dotted  lines  and  geological  indications. 

380. 
1867— Kewherry  (J.  S.).    Geological  map  of  Ohio. 

Accompanying  "  Stebbins*s  atlas  of  Ohio."    ( .) 

Unseen. 
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381. 

I860 — ^Brooks  (T.  B.).    Map  of  Republic  Mountain  and  vicinity,  Mar- 
quette County,  Michigan.    Scale,  -^^  =  400  feet  to  the  inch. 

Accompanying ''Geological  snryey  of  Michigan.''  Atlas  folio.  1873.  Plate 
VI.    New  York,  1873. 

382. 

1860»Ci6dner  (H.).  Geognostische Uebersicht^-Karte  der  Eisenregionen 
der  oberen  Halbinsel  von  Michigan. 

Accompany  iug  **  Die  vonilurischeu  G^bilde  der  oberen  Halbinsel  von  Michi- 
gan in  Nord-America."  Zeitsoh.  Dent.  Geol.  Gesells.  Vol.  XXI.  Taf  Yin. 
BerUn,  1869. 

Black  etching,  and  geological  indications. 

383. 
1889 — Whittlesey  (Charles).    Geological  map  of  Eastern  Ohio. 

Accompanying  ''The  physical  geology  of  Eastern  Ohio."  Memoirs  Boston 
8oo.  Nat.  Hist.,  Vol.  I,  p.  598.    Boston,  1869. 

384. 

1870 — Kewberry  (J.  S.).     Preliminary-  geological  map  of  Ohio. 

Accompanying  ''  Geological  snrvey  of  Ohio",  1869.     Colnmbns,  1871. 

385. 

1871 — Oilbert  (G.  K.)    Map  of  Lucas  County,  colored  to  show  the  geo- 
logical structure. 

Accompanying  "Geological  snrvey  of  Ohio",  Geology.  Vol.  I,  p. 573.  Co- 
Inmbus,  1873. 

386. 

1872 — Brooks  (T.  B.).    Map  of  the  Menominee  iron  region,  upper  penin- 
sula, Michigan.    Scale,  7,040  feet  to  one  inch  or  f  inch  to  a  mile. 

Accompanying  "Geological  snrvey  of  Michigan."  Atlas  folio.  1873.  Plate 
IV.    New  York,  1873. 

387. 

1878 — Brooks  (T,  B.).    Map  of  the  Marquette  iron  region,  upper  penin- 
sula, Michigan.    Scale,  7,040  feet  to  the  inch. 

Accompanying  "Geological  snrvey  of  Michigan."  Atlas  folio.  1873.  Plate 
III.    New  York,  1873. 

388. 

1872 — Steyenion  (J.  J.).    Map  to  show  limits  of  the  upper  coal  measures 
in  Ohio. 

Accompanying  "The  upper  coal  measures  west  of  the  Alleghany  Mount- 
ains."    Annals  of  Lyceum  of  Natural  History  of  New  York,  Vol.  X.    Plate 

XII.    New  York,  1874. 
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389. 

1878 — ^Borden  (W.  W.).  Geological  maps  of  Olark  and  Floyd  Gountiefi, 
Indiana. 

Accompanying  **  Fifth  annual  report  of  the  geological  anrr.  of  Indiana, 
made  dnriug  the  year  1873 '',  by  E.  T.  Cox.    Indianapolis,  1874. 

390. 
1878 — CoUett  (John).    (Geological)  map  of  Lawrence  Ooonty,  Indiana. 

Accompanying  ''Fifth  annual  report  of  the  geological  surr.  of  Indiana." 
Indianapolis,  1874. 
Black,  with  geological  indications. 

391. 

1878 — Kewberry  (J.  S.).    Geological  map  of  Ohio. 

Accompanying  'Taleontology  and  the  moral  sense,"  by  Charles  Whittlesey, 
p.  9.    Cleveland,  1873. 

See  Nowberry  (J.  S.),  1867— No.  3B4. 

392. 

1878^Kewberry  (J.  S.).    Geological  map  of  Cuyahoga  Goonty. 

Accompanying  "Geological  survey  of  Ohio."    Geology.   Vol.  I,  p.  171.    Co- 
lumbus, 1873. 

393. 

1878»Hewberry  (J.  S.).    Geological  map  of  Clarke  County. 

Accompanying  ''Geological  survey  of  Ohio."    Geology.  Vol.  I,  p.  480.    Co- 
lumbus, 1873. 

394. 

1878 — ^Newberry  (J.  S.).    Geological  map  of  Summit  County. 

Accompanying  "Geological  survey  of  Ohio."    Geology.    Vol.  I,  p.  201.    Co- 
lumbus, 1873. 

395. 

1873 — Orton  (Edward).  Map  showing  lines  of  junction  of  Ginoinnati 
group  and  Clinton  limestone,  or  of  Lower  and  Upper  Silurian,  in 
Southwestern  Ohio.    Scale,  5  miles  to  1  inch. 

Accompanying  "  Geological  survey  of  Ohio."    Geology.  VoL  I,  p.  413.    Co- 
lumbus, 1873. 

396. 

1873 — Pompelly  (Baphael).  Map  to  accompany  the  cross-sections  of 
the  Portage  Lake  district.    Scale,  1=12,000. 

Accompanying ''Geological  survey  of  Michigan."   Atlas  folio.    1873.    Plates 
XlVa  and  XIV6.    New  York,  1873. 
A.  R.  Marviue  and  L.  G.  Emerson,  assistants;  in  two  sheets. 

397. 

1873 — Pumpelly  (Raphael).  Map  to  accompany  the  cross  sections  of  the 
Eagle  Hiver  district.    Scale,  1 : 4,800  (or)  400  feet  to  an  inch. 

Accompanying  "Geological  survey  of  Michigan."    Atlas  folio.    1873.    Plate 
XX.    New  York,  1873. 
A.  R.  Marvine  and  S.  B.  Ladd,  assistants. 
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405. 

1878— Sead  (M.  C).  Oeological  map  of  Afihtabola,  Lake,  Geaaga,  and 
Tramball  Goonties. 

Accompanying  "Geological  survey  of  Ohio."    Geology.    Yo}.  I^p.  483.    Co- 
lumbus, 1873. 

399. 

1873— Rominger  (Charles),  Fumpelly  (Baphael)  &  Brooks  (T«  B.).  Map 
of  the  Upper  Peninsula.  PalsBzoio  rocks,  by  G«  Bominger} 
copper-bearing  rocks,  by  E.  Pumpelly ;  iron-bearing  rocks  (Hu- 
ronian),  by  T.  B.  Brooks ;  Laurentian  rocks,  by  Brooks  &  Pum- 
pelly.   Scale,  13  miles  to  an  inch,  ^^^^^q. 

Accompanying  * '  Geological  survey  of  Michigan."    Atlas  folio.    1873.    Plate 
I.    New  York. 

400. 

1878— Whittlesey  (Charles).  Geological  map  of  Ohio.  Geological  out- 
lines, by  Charles  Whittlesey,  1866. 

Accompanying  ''Paleontology  and  the  moral  sense,"  p.  8.    Cleveland|  1873. 
See  Whittlesey  (Charles),  1856,  a  redaction  in  black,  with  indications  by 
numbers — ^No.  376. 

401. 
1878 — ^Winchell  (K  H.).    Greological  map  of  Wyandot  County. 

Accompanying  *'  Geological  survey  of  Ohio.''    Geology.    YoL  I,  p.  625.    Co- 
lumbus, 1873. 

402. 

1873 — ^Winchell  (N.  H.).    Geological  map  of  Marion  County. 

Accompanying  ''Geological  survey  of  Ohio."    Geology.    VoL  I,  p.  640. 
Columbus,  1873. 

403. 

1873— Winchell  (K  H.).    Geological  map  of  Seneca  County. 

Accompanying  "Geological  survey  of  Ohio."    Geology.    YoLI,  p.  611.    Co- 
^      lumbus,  187:). 

404. 

1873— Winchell  (S.  H.).    Geological  map  of  Sandusky  County. 

Accompanying  '*  Geological  survey  of  Ohio."    Geology.   Vol.  I,  p.  593.    Co- 
lumbus, 1873. 

405. 

1874 — ^Hewberry  (J.  S.).  Geological  map  of  Erie  County,  and  the  Is- 
lands. 

Accompanying  "Geological  survey  of  Ohio."  Vol.  U,  p.  185.  Columbus,  1874. 

406. 

1874 — Orton  (Edward).  Geological  map  of  Highland,  Boss,  and  Pike 
Counties. 

Accompanying  "  Geological  survey  of  Ohio,"  Vol.  II,  p.  611.    Colombns, 

1874. 
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407. 

1874 — Orton  (Edward).    Geological  map  of  Green  Goanty. 

Aocompanying  "  Geological  survey  of  Ohio,"  Vol.  II,  p.  658.    Colambofly 
1874. 

408. 
1874 — Winchell  (K.  H.).    Geological  map  of  Defiance  County. 

Accompanying  **  Geological  sarvey  of  Ohio/'  Vol.  11,  p.  422.    Colambus,  1874. 

409. 

1874 — Winohell  (N.  H.).    Geological  map  of  Ottawa  Goanty. 

Accompanying  * '  Geological  sarvey  of  Ohio,"  Vol.  II,  p.  2S7.   Colambus,  1874. 

410. 

1874 — Winohell  (S.  H.).    Geological  map  of  Crawford  Goanty. 

Accompanying ''  Geological  survey  of  Ohio,"  Vol.  II,  p.  237.    Colmnbus,  1874. 

411. 

1874 — ^Winohell  (N.  H.).    Geological  map  of  Morrow  Goanty. 

Accompanying  **  Geological  survey  of  Ohio,"  Vol.  II,  p.  853.    Columbus,  1874. 

412. 

1874 — ^WinoUell  (K  H.).    Geological  map  of  Delaware  Goanty. 

Accompanying  * '  Geological  survey  of  Ohio,"  Vol.  II,  p.  272.    Colmnbns,  1874. 

413. 

1874 — ^Winohell  (N.  H.).    Geological  map  of  Van  Wert  County. 

Accompanying  "  Geological  survey  of  Ohio,"  Vol.  II,  p.  3i4.  Colombas,  1874. 

414. 

1874 — ^Winohell  (N.  H.).    Geological  map  of  Union  Goanty. 

Accompanying  **  Geological  survey  of  Ohio,"  Vol.  II,  p.  324.     ColuiflbaSy 
1874. 

415. 
1874 — Winohell  (K  H.).    Geological  map  of  Paulding  County. 

Accompanying  '^Geological  survey  of  Ohio,"  Vol.  II,  p.  336.     Colombns, 

1874. 

416. 
1874 — ^Winohell  (N.  H.).    Geological  map  of  Harding  County. 

Accompanying   *' Geological  survey  of  Ohio,"  Vol.11,  p.  354.     Columbiu, 
1874. 

417. 
1874 — Winohell  (N.  H.).    Geological  map  of  Hancock  Goanty. 

Accompanying  **  Geological  survey  of  Ohio,"  Vol.  II,  p.  358.     Colombui, 
1874. 
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418. 

1874— WinoheU  (N.  H.).    Geological  map  of  Wood  County. 

Accompanying  *' Geological  survey  of  Ohio,"  Vol.11,  p.  368.  Columbus, 
1874. 

419. 

1874 — ^Winchell  (N.  H.).    Geological  map  of  Putnam  County. 

Accompanying  **  Geological  survey  of  Ohio,'*  Vol.11,  p.  387.  ColombuB, 
1874. 

420. 
1874 — ^Winchell  (K.  H.).    Geological  map  of  Henry  County. 

Accompanying  '^  Geological  survey  of  Ohio,''  Vol.  U,  p.  416.  Colombus, 
1874. 

421. 
1875 — Sauyage  (M.  E.).    Carte  de  la  region  feiriffere  de  Michigan.    Scale, 

109d240* 

Accompanying  ^'  Notice  sur  les  min^rais  de  Fer  du  Lao  Snp^rieur."    An- 
nales  des  mines,  7«  s^rie,  tome  VIII,  PI.  I.    Paris,  1876. 
In  black  etching  and  one  color. 

422. 

1876 — ^Whittlesey  (Charles).    Physical  geology  of  Lake  Superior.    Scale, 
50  miles  to  i  inch. 

Accompanying '  *  Physical  geology  of  Lake  Superior. "  Proceedings  of  Amer- 
ican Association  for  the  Advancement  of  Science,  Vol.  XXFV,  p.  64.  Salem, 
1876. 

423. 

1876 — Rominger  (Charles).    Geological  map  of  the  lower  peninsula. 
Scale,  13  miles  to  one  inch,  or  1:823,680. 

Accompanying  '^  Geological  survey  of  Michigan,''  Vol.  Ill,  Part  I.  New 
York,  1876. 

424. 
1876 — Spencer  (J.  W.).    Keweenaw  Point.    Scale,  20  miles  to  the  inch. 

Accompanying  **  On  the  Nipigon  or  copper-hearing  rooks  of  Lake  Superior,'' 
with  notes  on  copper  mining  in  that  region.  The  Canadian  Naturalist  and 
Geologist,  new  series,  Vol.  VIII,  p.  55.    Montreal,  1878. 

Black  etching. 

425. 

1878 — Hill  (F.  0.)    Map  of  Logan  and  Champaign  OountieB. 

Accompanying  **  Geological  survey  of  Ohio."    Geology.    Vol.  Ill,  p.  49L 

Columbus,  1878. 

426. 
1878 — ^Newberry  (J.  S.).    Map  of  Portage  Gonnty. 

Accompanying  ''  (Geological  survey  of  Ohio."  Geology.  Vol.  m,  p.  18S. 
Colombus,  1878. 
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427. 
1878— Orton  (Edward).    Map  of  Batler  Goanty. 

Aocompanyiog  "  Geological  snryey  of  Ohio.''    Geology.    Vol.  m,  p.  399. 

Columbus,  1878. 

428. 

1878— Orton  (Edward).    Map  of  Preble  County. 

Accompanying  '<  Geological  survey  of  Ohio.''  Geology.  VoL  III,  p.  404* 
Columbus,  1878. 

429. 
1878— Orton  (Edward).    Map  of  Franklin  County. 

Accompanying  "  Geological  survey  of  Ohio."  Geology.  Vol.  Ill,  p.  600. 
Columbus,  1878. 

430. 
1878— Orton  (Edward).    Map  of  Warren  County. 

Accompanying  "  Geological  survey  of  Ohio.''  Geology.  Vol.  Ill,  p.  382. 
Columbus,  1878. 

431. 

1878— Sead  (M.  C).    Map  of  Huron  County. 

Accompanying  **  Geological  survey  of  Ohio."    G^logy.    Vol.  m,  p.  299. 
Columbus,  1878. 

432. 

1878 — Bead  (M.  C).  Map  of  Bichland,  Ashland,  Wayne,  Knox,  HolmeB, 
Coshocton,  and  Licking  Counties. 

Accompanying  '*  Geological  survey  of  Ohio."  Geology.  Vol.  Ill,  p.  529. 
Columbus,  1878. 

433. 

1878— -StevenBon  (J.  J.).  Map  to  show  limits  of  the  Upper  Coal  MeaBures 
in  Ohio,  north  from  Central  Ohio  B.  B. 

Accompanying '' Geological  survey  of  Ohio."  Geology.  Vol.  Ill,  p.  209* 
Columbus,  1878. 

In  black,  with  a  dotted  line  showing  the  western  and  northern  boundary  of 
the  Pittsburgh  coal. 

434. 
1878— Weat  (A.  W.).    Map  of  Medina  County. 

Accompanying  **  Geological  survey  of  Ohio."  Geology.  Vol.  HI,  p.  963. 
Columbus,  1878. 

435. 

1879— Newberry  (J.  S.),  Andrews  (E.  B.),  Orton  (Edward),  Bead  (M.  C), 
Gilbert  (G.  K.),  WincheU  (N.  H.),  and  HiU  (F.  C).  Geologioal 
map  of  the  State  of  Ohio. 

Accompanying  *^  Geological  survey  of  Ohio.''    Atlas  folio.    New  York,  1879. 
Six  sheets,  forming  a  geological  atlas  of  the  State  of  Ohio.    Publiohed  by 
authority  of  the  legislature. 
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436. 

1870 — Wnght  (G.  E.).    Map  of  the  Menominee  iron  district  and  acyacent 
territory. 

Accompanying  '^  Annaal  report  of  the  commimioner  of  mineral  statistics  of 
the  State  of  Michigan  for  1880.''    Lansing,  1861.  « 

437. 
1880 — Collet  (John).    Outline  geological  map  of  Indiana. 

Accompanying  '^  Second  annual  report  of  the  department  of  statistics  and' 
geology  of  Indiana,''  p.  450.    Indianapolis,  1880. 

Black  etching  and  geological  indications.  It  is  reprinted  in  the  eleyenth 
annual  report  of  the  State  geologist,  p.  12,  1881. 

See  CoUet  (John)  1881— No.  441. 

438. 
1880 — Collet  (John).    Map  of  Putnam  County,  Indiana. 

Accompanying  ''The  geology  of  Putnam  County."  Second  annual  report 
of  the  department  of  statistics  and  geology  of  Indiana,  p.  397.  Indianapolia, 
1880. 

Black  etching  and  geological  indications. 

439. 
1880 — Oreene  (O.  K.).    Map  of  Munroe  Gounty. 

Accompanying  *  *  Geology  of  Munroe  County."    Second  annual  report  of  the 
department  of  statistics  and  geology  of  Indiana,  p.  427.    IndianapollB,  1880. 
Black,  with  geological  indications. 

440. 
1880— Orton  (Edward).    Map  of  Eastern  Ohio. 

Accompanying  '*  Reyiew  of  stratigraphical  geology  of  Eastern  Ohio,"  in 
annual  report  of  the  Secretary  of  State,  1879.    Columbus,  1880. 
Black,  with  geological  indications. 

441. 

1881 — Collet  (John).    Outline  geological  map  of  Indiana. 

Accompanying  ''Eleventh  annual  report  of  the  State  geologist  of  Indianai'' 
p.  12.    Indianapolis,  1881. 
See  Collet  (J.),  1880— No.  437. 

442. 
1881 — Collet  (John).    Map  of  Shelby  County. 

Accompanying  **  Geology  of  Shelby  County  accompanying  eleventh  annual 
report  of  State  geologist  of  Indiana,''  p.  55.     Indianapolis,  1882. 
Black  etching  and  geological  indications. 

443. 
1881 — Brown  (E.  T.).    Map  of  Fountain  County,  Indiana. 

Accompanying  **  Fountain  County  geology,  geography,  &c, ;  eleveiith  an- 
nual report  of  the  State  geologist  of  Indiana,''  p.  (^.    Indianai>oli8,  1882. 
Black  etching  and  geological  indications. 
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444. 
1881 — Phinney  (A.  J.).    Map  of  Delaware  County. 

Accompany iDg  ''  Geology  of  Delaware  county ;  eleventh  annual  report  of  the 
State  geologiflt  of  Indiana/'  p.  126.    Indianapolis,  1882. 
Black  etching  and  geological  indications. 

445. 
1881 — Elrod  (M.  N.).    Maf)  of  Bartholomew  County,  Indiana. 

Accompanying  "  Geology  of  Bartholomew  County ;  eleventh  annual  report 
of  the  State  geologist  of  Indiana,''  p.  150.     ludianaitoliSi  1882. 
Black  etching  and  geological  indications. 

440. 

1881— Bominger  (Charles).    Geological  map  of  the  environs  of  Mar- 
quette, Negauuee,  and  Ishpemiug.    Scale,  1^  inch  for  1  mile. 

Accompanying  "Geol.   surv.  of  Michigan,   upper  peninsula,  1878-1880." 
Vol.  IV.    New  York,  1881. 

447. 
1881 — ^Winchell  (N.  H.).    Sketch  map  of  Isle  Boyale,  Lake  Superior. 

Accompanying  '^Geological  and  Nat.  Hist.  Surv.  of  Minnesota,"  tenth  an- 
nual report,  Plate  III.     St.  Paul,  1882. 
Black,  with  geological  indications. 
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448. 
1830 — Owen  (D.  D.).    Chart  of  the  greiit  llliuois  coal  field. 

Accompanying  "  Report  of  a  geological  exploration  of  part  of  Iowa,  Wiscon- 
sin, and  niinoiH,  made  in  the  autamn  of  the  year  l^JIJO."    (Washington),  1844. 

449. 

1839 — Owen  (D.  D.).  Geological  section  from  the  mouth  of  Rock 
River  through  the  blue  mounds  to  the  Wisconsin  River  in  con- 
nection with  a  geological  chart  of  part  of  Iowa,  Wisconsin,  and 
Illinois.  • 

Accompanying  **  Report  c»f  geological  exploration  of  parts  of  Iowa,  Wis- 
consin, and  Illinois,  made  in  the  autumn  of  the  year  1830.''  Plate  III. 
(Washington),  1^44. 

450. 

1889 — Owen  (D.  I).).  Geological  chart  of  part  of  Iowa,  Wisconsin,  and 
Illinois. 

Acconiimnying  *'  Report  of  a  geological  exploration  of  part  of  Iowa,  Wis' 
con  in,  and  Illinois,  made  in  the  autumn  of  the  year  1830.''  (Washington), 
1844. 

An  edition  of  the  report  was  made  in  1840,  but  without  the  accompanying 
charts.  Washington  is  not  named  in  the  title  page  as  the  place  of  publica- 
tion; the  only  inscripticm  is,  ^'Ordered  to  be  printed  by  the  Senate  of  the 
United  States." 

451. 

1848 — Owen  (D.  D.).  Provisional  geological  map  of  i>art  of  the  Chip- 
pewa land  district  of  Wisconsin,  with  part  of  Iowa,  and  of 
Minnesota  Territory,  to  illustrate  the  leport  of  a  geological  rec- 
onnaissance made  in  1847. 

Accompanying  "Report  of  a  geological  reconnaissance  of  the  Chippewa 
land  district  of  Wisconsin ;  and  incidentally  of  a  portion  of  the  Kickapoo 
country,  and  of  a  part  of  Iowa  and  of  the  Minnesota  Territory."  (Washington. 
1849). 

Neither  date  nor  ])1ace  of  publication  is  given,  but  very  likely  Washing- 
ton is  the  place. 

452. 

1808 — Horwood  (J.  G.).  Geological  map  of  parts  of  Minnesota  and  Wis- 
consin, designed  to  show  portions  of  the  rock  formations  now 
concealed  "by  drift. 

Accompanying  **  Report  of  a  geological  survey  of  Wisconsin,  Iowa,  and 
Minnesota,  and  incidentally  of  a  portion  of  Nebraska  Territory,"  by  D.  D. 
Owen.    4^.    Volume  of  illustrations.    Philadelphia,  1852.. 
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453. 

186SS — Owen  (Bichard).  Geological  map,  coast  view  and  section  of 
Pigeon  Point,  northwest  coast  of  Lake  Superior. 

Accompanying  **  Report  of  a  geological  survey  of  Wisconain,  Iowa,,  and 
Minnesota,  and  incidentally  of  a  portion  of  Nebraska  Territory,"  by  D.  D. 
Owen.    4^.    Volume  of  illustrations.    Pliiladelphia,  1852. 

454. 

1855 — Lapham  (I.  A«^.  A  geological  map  of  Wisconsin.  New  York, 
1855. 

One  shtict  folio. 

455. 

1857— [Hall  (James),  Whitney  (J.  D.),  and  Worthen  (A.  H.)].  Ge<riogical 
map  of  the  eastern  half  of  the  State  of  Iowa ;  by  legislative 
authority. 

Accompanying  **  Report  of  the  geolo^^ical  Burvey  of  the  State  of  lowa.*^ 
Vol.  I,  Part  I,  p.  146.    (Albany,  N.  Y.),  1858. 

456. 

1857 — Norwood  (J.  O.).  Illinois  geological  survey.  Diagram  of  the 
State  of  Illinois  (colored  geologically).    Drawn  by  H.  A.  ITffers. 

Accompanying  * 'Abstract  of  a  report  on  Illinois  coals,  and  a  general  notice  of 
coal  fields."    Chicago,  1857. 

457. 


(Charles).  Geological  map  of  the  country  on  the  upper 
waters  of  the  Menominee,  Peshattego,  and  Oconto  Bivers.  Scale, 
•^  of  an  inch  to  the  mile. 

Accompanying  '^  Paleontology  and  the  moral  sense/'  by  C.  WhitHeeey. 
Cleveland,  1873. 

458. 

I860 — Whittlesey  (Charles).    Geological  map  of  the  Penokie  Bange, 
Ashland  County,  Wisconsin.    Scale,  6  miles  to  1  inch. 

Accompanying  "Wisconsin  geological  survey."  Vol.  Ill,  Appendix  A, 
p.  215.    Madison.  18H0. 

Reissued  in  black  etching,  one  small  sheet  octavo,  in  ''Paleontology  and  the 
moral  sense."    Cleveland,  1873. 

See  Whittlesey  (Charles),  1873--No.  476. 

459. 

1862 — Whitney  (J.  D.).    Geological  map  of  the  lead  region  in  the  States 
of  Wisconsin,  IlliDois,  and  Iowa. 

Accompanying  ''Report  of  geological  survey  of  the  Upper  Missinippi  lead 
region."  Extract  from  "Report  of  the  geological  surrey  of  the  State  of  Wia- 
consin."    Vol.1.    Albany,  1862. 
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460. 

1864 — ^Engelmann  (Heury).    Map  of  Harding  Goonty. 

Accompanying  * '  Qeological  survey  of  Illinois."  Vol.  I,  p.  350.  Springfield, 
1866. 

461. 

1866 — [Whitney  (J.  D.)].  Geological  map  of  the  northwest  comer  of 
lUinoia. 

Accompauying  '*  Geological  sarvey  of  Illinois.''    Vol.  I,  p.  154.    Springfield, 
186G.    Called  in  the  list  of  illnstrations   '^Oeologfbal  map  of  the  Galena 
lead  region.''    On  the  map  there  is  no  name  of  author,''  no  date,  and  no  scale. 

462. 
1866— Whittlesey  (Charles).    Mouth  of  Baptism  Blver. 

Accompanying  '*A  report  of  explorations  in  the  mineral  regions  of  Minne- 
sota during  the  years  1848, 1859,  and  1864,"  p.  26.    Cleyeland,  1866. 

Black  etching  and  letters  corresponding  to  geological  indications  in  the 
text. 

463. 

1866 — ^Whittlesey  (Oharles).  Portion  of  the  north  shore  in  towns  51 
and  52  north,  ranges  12  and  13  west,  St.  Louis  County,  Minne- 
sota.   Scale,  i  inch  to  the  mile. 

Accompanying  ''A  report  of  explorations  in  the  mineral  regions  of  Biinne- 
sota  during  the  years  1848, 1859,  and  1864,"  p.  35.    Cleveland,  1866. 

Black  etching  and  letters  corresponding  to  geological  indications  in  the 
text. 

464. 

1866— Whittlesey  (Charles).  Mouth  of  the  Ee-shik-oti-se-kan  or  Cedar 
Biver,  and  Beaver  Bay. 

Accompanying  ^'A  report  of  explorations  in  the  mineral  regions  of  Minne- 
sota during  the  years  1848, 1859,  and  1864,"  p.  29.    Cleveland,  1866. 

Black  etching  and  letters  corresponding  to  geological  indications  in  the 
text. 

465. 

1867— Freeman  (H.  C).    Map  of  La  Salle  County. 

Accompanying  *'  Geological  survey  of  Illinois,"  Vol.  Ill,  p.  257.  Spring- 
field, 1868. 

466. 

1869 — Lapham  (I.  A.).  A  new  geological  map  of  Wisconsin,  prepared 
mostly  from  original  observations.    Scale,  15  miles  to  1  inch* 

Milwaukee,  1869. 

Folio. 

467. 

1870 — White  (C.  A.).    Geological  map  model  of  Iowa. 

Accompanying  ''  Report  on  the  geulogioul  sur^'ey  of  the  State  of  Iowa,"  Vol. 
I,  p.  32.    Des  Moines,  1870. 
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468. 

1870— White  (0.  A.).    Geological  map  of  the  State  of  Iowa. 

Accompanying  **  Bei)ort  on  the  geological  sarvey  of  the  State  of  Iowa," 
Vo].  II.    Dee  Moines,  1870. 

469. 

1871 — Kloos  (J.  H.).    Orientirungs-Karte  zii  den  geologischen  Notizen 
ao8  Miunesota. 

Accompanying  ''Geologische  Notizen  aus  Minnesota.'^  Zeitach.  Deat.6eol. 
Ge»ell8.,Vol.  XXIII,  Taf.  VIII,  p.  472.    Berlin,  1871. 

Blaick  ('telling.  An  English  translation  and  reprint  of  the  map  has  ap* 
])cared  in  the  Tenth  annual  report  of  the  geological  survey  of  Minnesota,  for 
the  year  1881. 

470. 
1871— White  (C.  A.).    Sketch  map  of  the  State  of  Iowa. 

Accompanying  ' 'American  geological  surveys."    The  (Geological  Magasine, 
Ist  series,  Vol.  VIII,  p.  222.    London,  1871. 
Black  etching. 

471. 
1872 — Winohell  (N.  H.).    Preliminary  geological  map  of  Minnesota. 

Accompanying  ''The  annual  report  of  the  board  of  regents  of  the  UniTsr- 
sity  of  Minnesota  for  1872."    Saint  Paul,  1873. 

472. 
1872 — Winchell  (N.  H.).    Preliminary  geological  map  of  Minnesota. 

Accompanying  "  The  first  annual  report  for  the  year  1672  of  the  geological 
and  Natural  History  Survey  of  Minnesota,  p.  45.    Saint  Panl,  1873. 

473. 

1873 — Irving  (R.  D.).    Outline  geological  map  of  northern  Wisconsin. 
Scale,  15  miles  to  the  inch. 

Accompanying  "  On  the  age  of  the  copper-bearing  rocks  of  Lake  Superior," 
&c.  Amer.  Joum.  Silliman,  3d  series,  Vol.  VIII,  Plate  IV,  p.  63.  New  Haven, 
1874. 

Black  etching  and  geological  indications. 

474. 

1878 — ^Irving  (R.  D.).    Map  showing  the  formations  at  the  junction  of 
Bad  River  and  Tyler's  Fork. 

Accompanying  ^'Wisconsin  geological  survey."    Vol.  Ill,  Part  lU,  Plate 
XVI,  p.  ia5.    Madison,  1880. 
Black  etching,  with  geological  indications. 

475. 

1873— Irving  (R.  D.).    Map  showing  the  formations  along  Black  Biver, 
Jackson  County. 

•  Accompanying    '' Wisconsin  geological  survey."    Vol.  U^  Part  m,  Plate 

XVU,p.493.    Madison,  1877. 
Black  etching. 
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470. 

1878 — Whittlesey  (Charles).     Geological  map  of  the  Penokie  Range, 
Ashland  County,  Wisconsin.    Scale,  6  miles  to  1  inch. 

Accompanying  *' Paleontology  and  the  moral  sense."    Cleveland,  1873. 
See  Whittlesey  (Charles)  1860— No.  458. 

i  t. 

1874 — Irving  (K.  D.).    Wood  and  portions  of  Clark,  Jackson,  Marathon, 
and  Portage  Counties.    Scale,  3  miles  to  the  inch. 

Accompanying    "Wisconsin  geological   snrvey."     Atlas,  Vol.  II,    Folio, 
Plate  No.  XV.    Milwaukee,  1877. 

478. 

1874 — ^Winchell  (N.  H.).    Geological  map  of  the  county  of  Freeborn, 
Minnesota. 

Accompanying  *' Geological  and  Nat.  Hist.  Surv.  of  Minnesota.''     Third 
Annual  Report,  p.  148.    Saint  Panl,  1875. 

479. 

1874 — Winchell  (N.  H.).    Geological  map  of  Mower  County,  Minnesota. 

Accompanying  '*  Geological  and  Nat.  Hist.  Surv.  of  Minnesota.''     Third 
Annual  Report,  p.  166.    Saint  Paul,  1875. 

480. 

1876 — Harrington  (M.  W.).    Geological  map  of  Olmsted  County,  Min- 
nesota. 

Accompanying  ^Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Fourth 
Annual  Report,  p.  75.    Saint  Paul,  1676. 

481. 

1876— Harrington  (M.  W.).    Geological  map  of  Dodge  County,  Minne- 
sota. 

Accompanying  ''Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Fourth 
Annual  Report,  p.  97.    Saint  Paul,  1876. 

482. 

1876 — Harrington  (M.  W.).    Geological  map  of  Steele  County,  Minne- 
sota. 

Accompanying  "Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Fourth 
Annual  Report,  p.  107.     Saint  Paul,  1876. 

483. 

1876 — ^Winchell  (N.  H.).    Geological  map  of  Fillmore  County,  Minne- 
sota. 

Accompanying  ''Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Fourth 
Annual  Report,  p.  13.    Saint  Paul,  1876. 
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484. 

1875 — ^Worthen  (A.  H.).  Geological  map  of  the  State  of  Dlinois.  Bos- 
ton. 1875. 

In  two  large  sheets,  lithographed  at  Boston,  publ  ished  by  LegislatiYe  Anthor- 
ity ;  there  is  no  scale  nor  place  of  pablication  on  it;  it  was  drawn  by  Bill- 
ington,  W.,  St.  John,  O.  H.,  and  Worthen,  C.  K. 

485. 

1876 — Chamberlin  (T.  C).  Map  of  quaternary  formations  of  eastern 
Wisconsin.    Scale,  1  inch =12  miles. 

Accompanying  '^  Wisconsin  geological  survey.''  Atias,  VoL  II.  Folio. 
Plate  II.    Milwaukee,  1877. 

486. 

1876 — Chamberlin  (T.  0.).  Door  and  parts  of  Kewaunee,  Brown,  Outa- 
gamie, Shawano,  and  Oconto  Counties.   Scale,  3  miles  1o  the  inclL 

Accompanying ''  Wisconsin  geological  survey."  Atlas,  Vol.  n.  Folio.  Plate 

XII.  Milwaukee,  1877. 

487. 

1876 — Chamberlin  (T.  C).  Kenosha,  Bacine,  Milwaukee,  Waukesha, 
Walworth,  Jefferson,  and  parts  of  Bock,  Dodge,  Washington, 
and  Ozaukee  Counties.    Scale,  3  miles  to  the  inch. 

Accompanying  '*  Wisconsin  geological  survey. '^  Atlas,  VoL  n.  Folic 
Plate  X.    Milwaukee,  1877. 

488. 

1876 — Chamberlin  (T.  C).  Fond  du  Lac,  Sheboygan,  Manitowoc,  Calumet, 
Winnebago,  and  parts  of  Dodge,  Washington,  Ozaukee,  Kewau- 
nee, Brown,  Outagamie,  and  Waupaca  Counties.  Scale,  3  miles 
to  the  inch. 

Accompanying  "Wisconsin  geological  survey.''  Atlas,  Vol.  II.  Folio. 
Plate  XI.    Milwaukee,  1877. 

489. 

1876— Chamberlin  (T.  C).  Map  of  subsoils  of  Eastern  Wisconsin.  Scale, 
1  inch  =  12  miles. 

Accompanying  **  Wisconsin  geological  survey.''  Atlas  of  Vol.  IL  Folio. 
Plate  III.    Milwaukee,  1877. 

490. 

1876— Chamberlin  (T.  C),  Irving  (B.  D.),  Strong  (M.).  Iowa,  Lafayette, 
Green,  range  VI  in  Dane,  and  range  III  in  Sauk,  by  M.  Strong. 
Dane  and  ranges  IV,  V,  VI,  in  Sauk,  by  R.  D.  Irving.  Bock,  by 
T.  C.  Chamberlin.    Scale  3  miles  to  the  inch. 

Accompanying* 'Wisconsin  geological  survey."  Atlas,  Vol  U.   Folio.   Plate. 

XIII.  Milwaukee,  1877. 
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491. 

1876 — Chamberlin  (T.  0.),  and  Irving  (R.  D.).  Juueau,  Adams,  Waimhara-, 
Marquette,  Sauk,  Columbia,  and  Green  Lake,  north  of  Fox  Biver, 
by  B.  D.  Irving.  Green  Lake  and  Dodge  by  T.  0.  Ohamberlin. 
Scale,  3  miles  to  the  inch. 

Accompanying    ^'WisconBin    geological   survey.*'    Atlas,    Vol.    II,    folio. 
Plate  XIV.    Milwaakee,  1877. 

492. 

1876 — Irving  (B.  D.).  Details  of  the  structure  of  the  Huronian  series  in 
the  vicinity  of  Penokee  Gap,  T.  44,  B.  3  W.  Ashland  County. 
Scale,  j^. 

Accompanying  '*  Wisconsin  geological   survey. "    Atlas,  Vol.   Ill,    folio. 
Plate  XXIII.    Milwaukee,  1879. 

493. 

1876— Irving  (B.  D.), and8trong(M.).  Trempealeau,  LaCrosse, Monroe, 
Yemon,  Sauk,  Bichland,  and  Crawford  Counties,  by  M.  Strong. 
Juneau  and  Jackson  Counties,  by  B.  D.  Irving.  Scale,  3  miles 
to  1  inch. 

Accompanying    **  Wisconsin  geological  survey."    Atlas,   Vol.   Ill,   folio. 
Plate  XVII.    Milwaukee,  1879. 

494. 

1876 — ^Irving  (B.  D.).  Geological  map  of  the  Four  Lake  countiy  of 
Dane  County. 

Accompanying '' Wisconsin  geological  survey.''    Vol.  II.    Part    III.    Plate 
'  XXVI  A,  p.  613.    Madison,  1877. 
Black  etching. 

495. 

1876 — Irving  (B.  D.).    Map  of  Devil's  Lake  gorge. 

Accompanying '*  Wisconsin  geological  survey."    Vol.  II.    Part  m.    Plate 
XIX,  p.  507.    Madison,  1877. 
Black  etching. 

496. 

1876 — ^Irving  (B.  D.).  Map  showing  the  succession  of  layers  along  the 
gorge  of  the  Montreal  Biver.  T.  47,  B.  J.  E.  Scale,  10  inches 
to  the  mile. 

Accompanying  **  Wisconsin  geological  survey."    VoL  III.    Part  III.    Plate 
XIX,  p.  102.    Madison,  18S0. 

Black  etching,  with  geological  indications  and  numbers  corresponding  to 
text. 

497. 

1876 — ^Irving  (B.  D.).  Map  showing  the  succession  of  layers  along  the 
Montreal  Biver.    T.  47,  B.  J.  E.    Scale,  2}  inches  =:  1  mile. 

Accompanying  "  Wisconsin  geological  survey."    Vol.  III.    Part  III.  *  Plate 
XVIII,  p.  190.    Madison,  1880. 
Black  etching,  with  geological  indications. 
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498. 

1876— Strong  (M.).  Grant  and  parts  of  Lafayette,  Iowa,  Bichlaud,  and 
Grawford  Goanties. 

Accompanying    "Wisconsin    geological    survey."     Atlas,   Vol.   II,    foHo. 
Plate  XVI.    Milwaukee,  1877. 

499. 
1876 — Strong  (M.).    Geology  and  topography  of  the  lead  region. 

Accompanying    "  Wisconsin    geological    survey."     Atlas,   Vol.   II,    folio. 
Plates  111,  IV,  V,  VI,  VII.     Milwaukee,  1877. 
In  Ave  sbeetK. 

500. 

1876— Strong  (M.),and  Wooster  (L.  G.).  Polk  and  Barron  Gounties,  and 
parts  of  Danu,  Saint  Groix,  Ghippewa,  and  Burnett  Counties, 
towns  32-38,  inclasive,  by  M.  Strong.  Town  31,  by  L.  G. 
Wooster. 

Accompanying   '*  Wisconsin    geological  survey."    Atlas,   Vol.   Ill,    folio. 
Plate  XIX.    Milwaukee,  1879. 

501. 

1876 — Winchell  (N.  H.).    Geological  map  of  Houston  County,  Minnesota. 

Accompanying  '' Geological  and  Nat.  Ilist.  Surv.  of  Minnesota."    Fifth  An- 
nual Report,  p.  9.     Saint  Paul,  1877. 

502. 

1876 — Winchell  (N.  H.).  Geological  map  of  Hennepin  County,  Minne- 
sota. 

Accompanying  ''Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Fifth  An- 
nual Report,  p.  131.    Saint  Paul,  1877. 

503. 

1876— Winchell  (N.  H.).  Map  of  tbe  vicinity  of  the  Fall  of  Saint  Antony, 
intended  to  illustrate  the  surface  geology  (Minnesota).  Scale,  1 
inch  to  1  mile. 

Accompanying  ''Geological  and  Nat.  Hist.  Surv.  of  Minnesota.*'    Fifth  An- 
nual Report,  p.  156.    Saint  Paul,  1877. 

504. 

1878-1877— Irving  (R.  D.).  Map  of  part  of  T.  44,  R.  3  W.,  designed  to 
show  the  relations  of  the  Laurentian,  Huronian,  and  Keweenaw 
systems. 

Accompanying  "Wisconsin  geological  survey.''    Vol.  Ill, Part  III.     Plate 
XV,  p.  145.     Madison,  1880. 

505. 

1877 — Irving  (R.  D.).  Map  showing  the  relative  positions  of  (he  isolated 
Archaean  areas  of  Wisconsin.    Scale,  1  inch  to  24  miles. 

Accompanying  "Wisconsin  geological  snrvey.''    Vol.  II,  Part  III.     Plate 
XVIU,  p.  501.     Madison,  1877. 
Black  etching. 
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506. 

1877 — Irving  (B.  D.).  Map  of  part  of  WiecoDsiD,  designed  to  show  the 
main  facts  with  regard  to  the  distribation  of  the  ghicial  drift  and 
other  quaternary  deposits. 

Accompanying  •*  Wisconsin  geological  survey.'*  Vol.  II,  Part  III.  Plate 
XXV  A,  p.  608.    Madison,  1877. 

507. 

1877 — Irving  (B.  D.).  Oatline  of  an  area  of  Trenton  limestone,  near 
Columbus.    Scale,  4  miles  to  the  inch. 

Accompanying  '*  Wisconsin  geological  survey  "    Vol.  II,  Part  III.    p.  614. 
Aiadison,  1877. 
Black  etching. 

508. 

1877 — Irving  (B.  D.).  Details  of  the  structure  of  the  Huronian  or  iron- 
bearing  series  of  Ashland  and  Lincoln  Counties.  Scale,  3.6  inches 
=  1  mile. 

Accompanying    "Wisconsin    geolo|i;ioal  survey."    Atlas,   Vol.   Ill,  folio. 
.  Plates  XXIV,  XXV,  XXVI.    MUwaukee,  1879. 

In  three  sheets.  * 

509. 
1877 — Sparry  (L.  B.).    Geological  map  of  Bice  County,  Minnesota. 

Accompanying  ''  Geological  and  Nat.  Hist.  Surv.  of  Minnesota."  Sixth  An* 
nnal  Report,  p.  114.    Minneapolis,  1878. 

510. 

1877 — Sweet  (E.  T.).  Outline  geological  map  of  a  portion  of  Northern 
Wisconsin. 

Accompanying  *•  Wisconsin  geological  survey."    Vol.  Ill,  Part  V.    Plate 
XXXIV,  p.  330.    Madison,  1860. 
Black  etching. 

511. 

1877 — Sweet  (£.  T.).  Outline  structural  map  of  the  Lower  Black  Biver 
Falls.    Scale  400  feet  to  the  inch. 

Accompanying  "Wisconsin  geological  snrvey.''  Vol.  Ill,  Part  V,  p.  343. 
Madison,  1880. 

Black  etching  and  numbers  corresponding  to  geological  indicatioiis  in  the 
text. 

512. 

1877-^Winohell  (N.  H.).  Oeological  map  of  Bamsey  County,  Minne- 
sota. 

i     Accompanying  *' Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Sixth  An* 
nnal  Beport,  p.  06.    Minneapolis,  1878. 
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513. 

1877 — Winchell  (N.  H.).  Geological  map  of  Kock  and  PipeBtoue  Comi- 
ties, Miuuesota. 

A^eoiiipanying  ^^  Geological  and  Nat.  Hist.  Surv.  of  MinneBota."    Sixth  An- 
nual Report,  p.  92.    Minneapolis,  ld78. 
Black,  with  geological  inscriptions. 

614. 
1877 — Wright  (C.  E.).    Peuokie  iron  range  west  of  Gap, 

Accompanying  '^Wisconsin  geological  survey.''  Atlas,  Vol.  111,  folio. 
Plate  XXVII.    Milwaukee,  1879. 

515. 

1878 — Irving  (K.  D.).  Map  showing  the  succession  of  layers  along  the 
Potato  Eiver.    Scale,  6  inches  =  1  mile. 

Accompanying  ''Wisconsin  geological  survey."    Vol.  Ill,  Part  III,  Plale 
XVII,  p.  188.    Madison,  1880. 
Black  etching,  with  geological  indications. 

516. 

1878-^Irving  (B.  D.).  Geological  map  and  sections  illustrating  the 
structure  of  the  regions  drained  by  the  Bad  and  Montreal 
Bivers.    Scale,  2  miles  to  the  inch. 

Accompanying  "Wisconsin  geological  survey.''  Atlas,  Vol.  Ill,  iSdio. 
Plate  XXII.    Milwaukee,  1879. 

517. 
1878— Warren  (G.  K.).    (No  title.) 

Accompanying  ''Valley  of  the  Minnesota  River  and  of  the  MioBiaBippi 
River,  to  the  j auction  of  the  Ohio;  its  origin  considered.''  Amer.  Joum. 
Silliman.    3rd  series,  Vol.  XVI,  Diagram  E.    New  Haven,  1878. 

Black  etching,  with  geological  indications  in  the  text. 

518. 
1879— Brooks  (T.  B.).    Sturgeon  Biver. 

Accompanying  "Wisconsin  geological  survey."    Vol.  Ill,  Part  VII.    Plale 
I,  p.  452.    Madison,  1880. 
Black  etching,  and  geological  indications. 

519. 

1879— Brooks  (T.  B.).    Big  Quinnesec  Falls.    Scale,  }  mile  to  1  inch. 

Accompanying  "  Wisconsin  geological  survey."    Vol.  III|  Part  VXL    Plale 
UI,  p.  472.    Madison,  1880. 
Black  etching  and  geological  indications. 

520. 

1879— Brooks  (T.  B.).  Little  Quinnesec  Falls  and  Sand  Portage  Bapids. 
Scale,  ^  of  a  mile  to  the  inch. 

Accompanying  "Wisconsin  geological  survey."    Vol, HI, Part  VIL-    Plate 
U,  p.  468.    Madison,  1880. 
Black  etching  and  geological  indications. 
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631. 

1879— Brooks  (T.  B.).  Twin  and  Four  Ft.  Falls,  Menominee  Biver. 
Scale,  ^  of  a  mile  to  the  inch. 

AccompanyiDg  **  Wisconsin  geological  survey."    Vol.  Ill,  Part  VII.    Plate 

IV,  p.  475.    Madisoo,  1880. 

Black  etchiog  and  geological  indications. 

522. 

1879 — ^Brooks  (T.  B.).  Pine  and  Poplar  Kivers.  Scale,  i  mile  to  the 
inch. 

Accompanying  *' Wisconsin  geological  survey."    Vol.  Ill,  Part  VII.    Plate 

V,  p.477.    Madison,  1880. 

Black  etching  and  geological  indications. 

623. 

1879 — Brooks  (T.  B.).  Commonwealth  and  Eagle  iron  belts.  Scale,  i 
mile  to  the  inch. 

Accompanying  *'  Wisconsin  geological  survey."    Vol.  Ill,  Part  VII.    Plate 

VI,  p.  481.     Madison,  1880. 

Black  etching  and  g<H)]ogical  indications. 

6l'4. 

1879 — Brooks  (T.  B.).  Hypothetical  sketch  of  the  rock  structure  near 
Lake  Eliza. 

Acoompanying  ** Wisconsin  geological  survey."    Vol.  Ill,  Part  VII.    Plate 

VIII,  p.  484.    Madison,  1880. 

Black  etching  and  geological  indications. 

625. 

1879 — Brooks.  (T.  B.).  Lower  Brul6,  Michigamme,  and  Paint  Kivers. 
Scale,  i  mile  to  the  inch. 

Accompanying  "Wisconsin  geological  survey."    Vol.  Ill,  Part  VII.    Plate 

IX,  p.  492.     Madison,  1880. 

Black  etching  and  geological  indications. 

626. 

1879 — Brooks  (T.  B.).  Geological  sketch  of  the  Menominee  iron  region, 
showing  approximatively  the  distribution  and  folds,  illustrating 
report,  Vol.  Ill,  Part  VII.    Scale,  3  miles  to  the  inch. 

Acooropanying  "Wisconsin  geological  survey."      Atlas,  Vol.  Ill,  folio. 
Plate  XXIX.    Milwaukee,  1879. 

627, 

1879— Brooks  (T.  B.).  and  Wright  (G.  E.)  Map  of  the  Menominee  iron 
region,  including  Pine  Biver  district,  Oconto  Gounty,  and  in  part 
the  Sturgeon  Biver  district,  Michigan.    Scale,  }  inch  to  1  mile. 

Accompanying  ''Wisconsin  g<<blogical  survey."     Atlas,  Vol.  Ill,  folio. 
Plate  XXVIU.    Milwaukee,  1870. 
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528. 

1879— Irving  (B.  D.).  Map  of  Wisconsin  and  adjoining  portions  of  Mich- 
igan, Illinois,  Iowa,  and  Minnesota,  shoeing  geological  stnicture, 
positions  of  the  principal  mineral  districts,  &c.  Scale  20  miles 
to  1  inch. 

AccompaDyiDg  '^  The  mineral  resources  of  Wisconsin/'    Trans.  Amer.  Inst. 
Mining  Eugrs.,  Vol.  VIII,  p.  506.    Easton,  Pa.,  1880. 
A  well  executed  and  very  clear  geological  map. 

529. 

1879 — Strong  (M.).  Map  of  Northwestern  Wisconsin,  designed  to  show 
the  main  features  of  the  surface  geology. 

Accompanying  "  Wisconsin  geological  survey."    Vol.  Ill,  Pari  VI.    Plate 
XXXVII,  p.  383.    Madison,  1880. 

530. 

1879 — Strong  (M.)  and  Sweet  (E.  T.).  Douglas  County,  and  parts  of  Bay- 
field, Burnett,  and  Ashland  Counties ;  north  of  township  43,  by 
E.  T.  Swe^t,  south  of  township  44,  by  M.  Strong. 

Accompanying    **  Wisconsin    geological   survey."     Atlas,  Vol.  Ill,   folio. 
Plate  XX.    Milwaukee,  1879. 

531. 

1879— Strong  (M.)  Sweet  (E.  T.)  and  Irving  (R.  D.).  Parts  of  Ashland, 
Bayfield,  and  Lincoln  Counties.  Ashland  County,  the  Apostle 
island,  Lincoln  County,  and  townships  44-51,  ranges  4  and  5  west, 
Bayfield  County,  by  E.  D.  Irving;  townships  43-46,  ranges  6  and 
7  west,  by  M.  Strong ;  township  47-51,  ranges  6  and  7  west,  by 
E.T.  Sweet.    Scale,  3  miles  to  the  inch. 

Accompanying    "Wisconsin    geological    survey."     Atlas,  Vol.  Ill,  folio- 
Plate  XXI.    Milwaukee,  1879. 

532. 

1879 — ^Wooster  (L.  C.)  and  Strong  (M.).  Saint  Croix,  Chippewa,  and  Eaa 
Claire  Counties,  T.  XXV,  Pepin  County,  and  T.  27,  ranges  15  to 
18  W.,  T.  26,  range  15  and  16  W.,  and  parts  of  T.  25,  range  15 
W.,  and  T.  26,  range  17  W.,  Pierce  County,  by  L.  C.  Wooster; 
Trempealeau,  Bufifalo,  and  the  remainder  of  Pierce  and  Pepin,  by 
M.  Strong.    Scale,  3  miles  to  the  inch. 

Accompanying    *•  Wisconsin    geological  sui-vey."    Atlas,  Vol.   Ill,   folio. 
Plate  XVIII.    Milwaukee,  1879. 

533. 

1879 — Wright  (C.  E.)  Map  of  the  Menominee  fron  district  and  adjacent 
territoiy. 

Accompanying    '^Wisconsin    geological  survey.'*     Atlas,  YoL  III,   folio. 
Plate  XXX.    Milwaukee.  1879. 
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634. 

1880 — Irving'  (B.  D.).    Quaternary  map  of  the  eastern  Lake  Superior 
district. 

Accompanying  "  Wieconsin  geological  survey."    Vol.  Ill,  Part  III.    Plate 
XX,  p.  211.     Madison,  1880.  ' 

535. 

1880 — ^Irving  (B.  D.).    Outline  geological  map  of  northern  Wisconsin. 
Scale,  15  miles  to  the  inch. 

Accompanying  "Wisconsin  geological  survey."    Vol.  Ill,  Part  I.    Plate 
IX,  p.  3.     Madison,  1880. 

536. 

1880— Wright  (E.  C).    No  title.    Section  16,  township  44  N.,  range  5 
W.,  Wisconsin. 

Accompanying  "  Wisconsin  geological  survey."    Vol.  Ill,  Part  IV.    Plate 
XXVII,  p.  286.    Madison,  1880. 
Colored  and  with  geological  indications. 

537. 

1881 — Kloos  (J.  n.).    Orientirungs-Karte  zu  den  geologischen  Kotizen 
aus  Minnesota. 

Accompanying   '^Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Tenth 
Annual  Report.    Saint  Paul,  1881. 
See  KIOOS  (J.  H.),  1871-No.469. 

538. 

1881 — Winohell  (K.  H.)    Sketch  map  of  the  canoe  trail  from  Ogishke 
Muncie  Lake  to  the  mouth  of  Poplar  Eiver  (Lake  Superior). 

Accompanying  "  Geological  and  Nat.  Hist.  Surv.  of  Minnesota."    Tenth  An- 
nual Report,  Plate  I.    St.  Paul,  1882. 
Black  with  geological  indications. 

539. 

1881 — ^Winchell  (N.  H.).    Sketch  map  of  the  iron  trail  for  canoes  from 
Grand  Marais  to  Iron  Lake  (Lake  Superior). 

Accompanying  "  Geological  and  Natural  Hist.  Surv.  of  Minnesota.''    Tenth 
Annual  Report,  Plate  II.    Saint  Paul,  1882. 
Black  with  geological  indications. 
N.  B. — Nelson  Sayler,  in  1865,  advertised  the  publication  .of  a  ''Geological  map  of 
Illinois/'  bat  it  was  never  published. 
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Xn.— 80UTBBRN  BTATBSp  COB1PRI8XNO  VIRaiNIA,  "WEST  VIRQINIA 
KENTUCKT,  TBNNBSSBE,  BOSSISSIPPI,  ALABAMA,  FIX>iaDA, 
aSORQIA,  SOUTH  CAROLINA,  AND  NORTH  CAROLINA. 

640. 

1827 — ^Hitchell  (Dr.).  A  geolo^cal  map  of  the  eastern  half  of  North 
Carolina. 

Never  published,  and  has  disappeared.    Not  seen. 

541. 

1838 — ^Peok  (J.).  Geological  map  of  the  mining  districts  in  the  State  of 
Oeorgia,  western  parts  of  North  Carolina,  and  in  East  Tennessee. 
Scale,  10  miles  to  |  of  an  inch. 

Accompanying  "  Geological  and  roineralogical  account  of  the  mining  dis- 
tricts in  the  State  of  Georgia/'  etc.  Amer.  Jonr.  SilUman,  Vol.  XXIII.  New 
Haven,  1833. 

This  map  has  merely  geological  indications  on  it. 

642. 
1889— Trooit  (Gerard).    Geological  map  of  the  State  of  Tennessee. 

Accompanying  **  Fifth  geological  report  to  the  general  assembly  of  Tennes- 
see." p.  8    Nashville,  1840. 

543. 

1839 — ^Troott  (Gerard).  Geological  map  of  Cocke  Gonnty,  East  Ten- 
nessee. 

Accompanying  "  Fifth  geological  report  to  the  general  assembly  of  Teiinea- 
see,"  p.  22.    Nashville,  1840. 

Black  with  mineralogical  indications. 

544. 

1848 — ^Hitohell  (Dr.).    Geological  map  of  North  Carolina. 

Accompanying  ''A  geological  text  book.''    (Raleigh)  1842. 
A  very  small  map.    Not  seen. 

545. 

1848 — Troott  (Gerard).  Geological  map  of  Davidson,  Williamson,  and 
Manry  Counties  (Tennessee). 

Accompanying  "Seventh  geological  report  to  the  general  assembly  of  Ten- 
nessee.''   Nashville,  1844. 
A  very  rare  map. 

546. 

1846 — ^Tuomey  (Michael).    Geological  map  of  Soath  Carolina. 

Aocompanying^'Beporton  the  geology  of  South  Carolina.''  4^.  Cdliimhiiii 
1848. 
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647. 
1848 — ^Tuomey  (Michael).    Geological  map  of  Alabama. 

Accompanying  '*  First  biennial  report  of  the  geology  of  Alabama."  Tuska- 
Joosa,  1H50. 

It  is  the  rarest  geological  map  of  the  New  World,  only  5  or  6  copies  are 
known  to  exist.    I  possess  one  given  by  the  author  to  IVArchiac. 

648. 

1849 — Wkite  (G.).    Bonner's  map  of  tbe  State  of  Georgia,  with  the  ad- 
dition of  its  geological  features.    Scale,  20  miles  to  an  inch. 

Accompanying  '*  Statistics  of  the  State  of  Georgia.''    Savannah,  1849. 

649. 
1851— SafTord  (J.  M.)    The  Silurian  Basin  of  Middle  Tennessee. 

Accompanying  '^The  Silurian  Basin  of  Middle  Tennessee,  with  notices  of  the 
strata  sarronnding  it.''  Amer.  Joum.  Silliman,  Vol.  XII,  Nov.  1851,  p.  352. 
New  Haven,  1851. 

Black  with  numbers  and  signs. 

660. 

1851 — Tuomey  (Michael).    Plan,  or  horizontal  section  showing  the  geo- 
logical structure  of  Anthony's  Creek  Reservoir. 

Accompanying  *' Report  addressed  to  Hon.  G.  Y.  Mason,  president  of  the 
James  River  and  Kanawha  Canal  Co.^',  November  6,  1851.  (Richmond,  Vir- 
ginia, 18.'>2). 

Not  seen. 

661. 
1864 — Lieber  (O.  M.).    Geological  map  of  Mississippi. 

Accompanying  ''A  sketch  of  the  geology  of  the  State  of  Mississippi.''  The 
Mining  Magazine,  edited  by  W.  J.  Tenney,  Vol.  Ill,  p.  42.  New  York,  July, 
1854. 

Black  etching  and  geological  indications. 

662. 

186S — Tuomey  (Michael).    Geological  map  of  the  State  of  Alabama. 

Accompanying  '*  Second  biennial  report  of  the  geology  of  Alabama,"  edited 
by  J.  W.  Mallet.     Montgomery,  1858. 

This  second  edition  of  the  geological  map  of  Tuomey  is  also  rare,  and  in 
some  respects  inferior  to  tbe  first  edition.  Tbe  scale  is  smaller.  Tuomey 
died  in  March,  1857,  and  the  map  was  printed  in  New  York  by  J.  H.  Colton 
without  his  supervision.  However,  it  contains  some  corrections  brought 
about  by  Tuomey ^s  survey  and  explorations  of  the  years  1854  and  1855.  It 
is  the  first  geological  map  colored  by  chromo-lithography  in  America. 

663. 

1856 — Emmons  (Ebenetzer).    Map  of  the  Deep  River  coal  field,  Nortji 
Oarolina. 

Aooompanying  '<  Geological  report  of  the  midland  counties  of  North  Caro- 
lina,"   Baleigb,  X856. 
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654. 

1806 — JAAw  (O.  M.).    Oeognostic  map  of  York  diBtrict    Scale,  5  miles 
to  an  incli. 

Accompanying  "Reports  on  the  geognostic  snrvey  of  South  Carolina,  1856- 
1860.'^    First  annual  report.    Plate  IX.    Columbia,  1856. 
A  second  edition  was  published  in  1858 — Ko.  568. 

555. 

1856 — Lieber  (O.  M.).    Geognostic  map  of  Chester  district.    Scale,  5 
miles  to  an  inch. 

Accompnnying  '^Reports  on  the  geognostic  survey  of  South  Carolina,  1856- 
1860."    First  annual  report.    Plate  VIII.    Columbia,  1856. 
A  second  edition  was  published  in  1858 — No.  569. 

556. 
1866 — Lieber  (O.  M.).    Geognostic  map  of  Lancaster  district. 

Accompanying  ''Reports  on  the  geognostic  survey  of  South  Carolina,  1856- 
I860.''    First  annual  report.    Plate  YII.    Columbia,  1856. 
A  second  edition  was  published  in  1858 — No.  570*. 

557. 

1856 — Lieber  (O.  M.).    Geognostic  map  of  Chesterfield  district     Scale, 
5  miles  to  an  inch. 

Accompanying  ''Reports  on  the  geognostic  survey  of  South  Carolina,  1856- 
1860. '^    First  annual  report.    Plate  VI.    Columbia,  1856. 

A  second  edition  was  published  in  1858— No.  571. 

These  maps  and  reports  are  quite  scarce,  most  of  them  having  been  burned 
in  the  fire  that  destroyed  Columbia  in  1865. 

558. 
1866 — Safford  (J.  M.).    Geological  map  of  the  State  of  Tennessee. 

Accompanying  ''A  geological  reconnoissance  of  the  State  of  Tenneasee,'' 
being  the  author's  first  biennial  report.    Nashville,  1856. 

559. 
1867 — Harper  (L.).     Geological  chart  of  Mississippi. 

Accompanying  *'  Preliminary  report  on  the  geology  and  agriculture  of  the 
State  of  Mississippi.''    Jackson,  1857. 

560. 

1857 — Harper  (L.).    Mississippi  bottom  in  the  State  of  Mississippi,  or 
the  alluvial  plains  of  the  Mississippi  River  in  Mississippi. 

Accompanying  ''  Preliminary  report  on  the  geology  and  agriculture  of  the 
State  of  MisBissippi,"  p.  259.    Jackson,  1857. 

561. 

1867— Harper  (L.).    Special  map  of  Tishamingo  Ooantj. 

Aooompanying  ''Preliminary  report  on  the  geology  and  agriooltnreof  the 
State  of  Miadfl8ippL'^.  Table  lY.   Jackson,  1857. 
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662. 
1857 — Harper  (L.).    The  prairies  above  Tibby  Creek. 

AccompanyiD^  ''  PrelimiDary  report  on  the  geology  and  agriculture  of  the 
StAte  of  Mississippi."    Table  V.    Jackson,  1857. 

663. 
1857 — Harper  (L.).    Special  map  of  Poiitotoc  County. 

Accompanying  '' Preliminary  report  on  the  geology  and  agriculture  of  the 
State  of  Mississippi.'*    Table  VI.    Jackson,  1857. 

564. 

1857 — Harper  (L.).    Special  map  of  Tippah  County. 

Accompanying  **  Preliminary  report  on  the  geology  and  agriculture  of  the 
State  of  Mississippi. ''    Table  YII.    Jackson,  1857. 

565. 

1857 — Lieher  (O.  M.)..  Geognostic  map  of  Union  district.  Scale,  5  miles 
to  an  inch. 

Accompanying  '^Reports  on  the  geognostic  survey   of    South  Carolina, 
1856-18G0."    Second  iinuual  report.    Plate  XIII.    Columbia,  1858. 

566. 

1857 — Lieher  (O.  M.).  Geognostic  map  of  the  itacolumite,  iron,  and  lime- 
stone region  of  Union,  Spartauburgh,  and  York  district,  South 
Carolina.    Scale,  1  inch  to  2  miles  and  1  inch  to  1  mile. 

Accompanying  **  Reports  ou  the  geognostic    survey  of  South  Carolina, 
1856-1860."    Second  annual  report.    Plate  XII.    Columbia,  1858. 
Two  maps  on  the  same  plate,  with  different  scales. 

567. 

1857 — Lieher  (O.  M.).  Geognostic  map  of  Spartanburgh  district  Scale, 
5  miles  to  1  inch. 

Accompanying  ^'Reports   on  the  geognostic  survey  of  South  Carolina, 
1S56-1860.''    Second  annual  report.    Plate  XIV.    Columbia,  1858. 

568. 

1868— Lieher  (O.  M.).  Geognostic  map  of  York  district.  Scale,  5  miles 
to  1  inch. 

Accompanying  '^Beports  on  the  geognostic  survey  of   South  Carolina, 
1856-1860."    First  annual  report.    Plate  IX.    Columbia,  1858. 
Reprint  of  the  map  of  1856,  which  see.— No.  554. 

569. 

1868 — ^Lieher  (O.  M.).  Geognostic  map  of  Chester  district  Scale,  5 
miles  to  1  inch. 

Accompanying  ''Reports  on  the  geognostic  survey  of  South  Carolina, 
1856-1860.''    Furst  annual  report.    Plate  YIII.    ColumhiA,  1868. 
Bepiint  of  the  map  of  1856,  which  see.— No.  566. 
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570. 
1858 — lieber  (O.  M.).    Geognostic  map  of  Lancaster  district. 

AccompaDying  ''Reports  on  the  geopriiostic  Borvey of  Sootb  CarolinA,  1^6- 
1860."    Firet  annual  report.    Plate  VI  r.    Colnnibia,  1858. 
Reprint  of  the  map  of  1856,  which  see — ^No.  556. 

571. 

1858 — Lieber  (O.  M.).  Geognostic  map  of  Chesterfield  district.  Scale, 
5  miles  to  1  inch. 

Accompanying  ^* Reports  oii  the  geognostic  snrvey  of  Sonth  Caroliua,  1856- 
1860."    First  annual  report.    Plato  VI.     Columbia,  1858. 
Reprint  of  the  map  of  1856,  which  seft— No.  557. 

572. 

1859 — Currey  (R.  O.).  A  geological  map  of  the  copper  region  embraced 
in  the  counties  of  Flo.vd,  Carroll,  and  Grayson,  Va.,  and  Ashe 
and  Alleghany,  N.  C.    Scale,  6^  miles  to  1  inch. 

Accompanying  **The  copper  and  iron  region  of  the  Floyd-Carroll-Grayson 
Plateau  of  the  Blue  Ridge  in  Virginia."  *'  The  Virginias,"  Vol.  I,  p.  62.  4to. 
Stannton,  Virginia,  1880. 

Black  etching,  with  geological  inscriptions. 

573. 

1859 — ^Lieber  (O.  M.).  Geognostic  map  of  Greenville  district.  Scale,  5 
miles  to  1  inch. 

Accompanying  **  Reports  on  the  geognostic  survey  of  Sonth  Carolina,  185G- 
1860."    Plate  XVI.    Columbia,  1859. 

574. 

1859 — ^Lieber  (O.  M.).  Geognostic  map  of  Pickens  district.  Scale,  5 
miles  to  1  inch. 

Accompanying  '*  Reports  on  the  geognostic  survey  of  South  Carolina,  1656- 
1800."    Plate  XVII.    Columbia,  1859. 

575. 
1860 — Hilgard  (E.  W.).    Geological  map  of  Mississippi. 

Accompanying  **  Report  on  the  geology  and  agriculture  of  the  State  of  Mis- 
sissippi.''   Jackson,  Mississippi,  l^fOO. 

576. 

I860— Lieber  (O.  M.).  Portion  of  Abbeville  district  aroand  Galhonn's 
Mill.    Scale,  two  and  one-half  miles  to  an  inch. 

Accompanying  "Reports  on  the  geognostic  survey  of  South  Carolina,  1856- 
1860."    Plate  XX.    Columbia,  1860. 

577. 

i860— Lieber  (O.  M.).     Indnstrial   map  of  South  Carolina.     Scale, 

1:1,800,000. 

Accompanjring  ''Reports  on  the  geognostic  snrvey  of  Sonth  CaroUius  1866- 
I860.''    Plate  XXI.    ColombiA,  1860. 
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578. 

1880 — Lieber  (O.  M.).  Geognostic  map  of  Anderfton  district.  Scale,  five 
miles  to  an  inch. 

Accompanying  **  Reports  on  the  geognostic  Riirvey  of  Soutli  Carolina,  1856- 
1860."    Plate  XIX.    Cohimbia,  1860. 

579. 
1880 — ^Lieber  (O.  M.).    Geognostic  map  of  Abbeville  district. 

Accompanying  "  Reports  on  the  geognostic  8nr>'ey  of  South  Carolina,  1856- 
I860."    Plate  XX.    Columbia,  1860. 

580. 
1884— SftfTord  (J.  M.).    No  title. 

Accompanying  **  On  the  cretaceous  and  superior  formations  of  West  Tennes- 
see." Amer.  Journ,  Silliman.  2cl  series,  Vol.  XXXVII,  p.  362.  New  Haven, 
1864. 

Black  etching,  with  numbers  corresponding  to  geological  indications  in  the 
text. 

681. 

1885 — Sayler  (Nelson).  Geological  map  of  Kentucky.  Geological  forma- 
tions delineated  by  Nelson  Sayler.  Scale,  5  miles  to  1  inch.  Cin- 
cinnati, 1865. 

582. 

188S — Sayler  (Nelson).  Geological  map  of  Tennessee.  Scale,  5  miles  to  1 
inch.    Cincinnati,  18C5. 

Not  seen. 

583. 

1887 — Lyman  (B.  S.).  A  geological  and  topographical  map  of  a  rough 
survey  of  the  Staley's  Creek  and  Nick's  Creek  iron  region  near 
Marion,  Smyth  County,  Virginia. 

Accompanying  ''The  Staley's  Creek  and  Nick's  Creek  iron  ore  region.'' 
Trans.  Amer.  Phil.  Soo.  New  series.  4°.  Vol.  XV,  Article  III,  Plate  II.  Phila- 
delphia, 1881. 

Black  etching,  with  geological  indications. 

584. 

1889 — Safbrd  (J.  M.).  Geological  map  of  Tennessee.  Scale,  12  miles 
to  an  inch. 

Accompanying  "  Oeology  of  Tennessee."    Nashville,  1869. 

585. 
1970_L6dey  (J.  P.)*    No  title.    Scale,  5  miles  to  one  inch. 

Aocompanyiog  "The  geological  stmctnre  of  Tasewell,  Buaselly  and  Wiae 
Counties,  in  Virginia."    Proo.  Amer.  Phil.  8oo.,  Vol.  XII.    Philadelphia,  1873. 
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586. 

1871— Lesley  (J.  P.).  Goal  beds  on  Bassell's  Creek.  Scale,  480  yanls 
to  1  inch.  Contour  lines,  10  feet  vertical  apart.  Foot  survey 
by  J.  P.  Lesley,  October,  1370,  Russell  County,  Virginia. 

Accompanying  '*The  geological  stmctnre  of  Tazewell,  Russell,  and  Wise 
Connties,  in  Virginia.''  Proc.  Amer.  Phil.  Soc,  Vol.  XII,  p.  495.  Philadelphia, 
1873. 

Black,  with  Hthological  and  mineralogical  indications. 

587. 

1871 — Lesley  (J.  P.).  Sketch  map  of  Clinch  River  where  it  strikes  the 
coal  measures  and  rebounds  at  Lick  Run. 

Accompanying  ''The  geological  structure  of  Tazewell,  Russell,  and  Wise 
Counties,  in  Virginia.-'  Proc.  Amer.  Phil.  Soc,  Vol.  XII,  p.  497.  Philadel- 
phia, 1873. 

Small  black  sketch,  with  mineralogical  indications. 

588. 

1871 — Lesley  (J.  P.).  No  title.  (Sketch  map  part  of  Clinch  River  near 
Middle  Creek.) 

Accompanying  ''The  geological  structure  of  TazeweU,  Russell,  and  Wise 
Counties,  in  Virginia."  Proc.  Amer.  Phil.  Soc.,  Vol.  XII,  p.  496.  Philadelphia, 
1873. 

Small  black  sketch,  with  mineralogical  indications. 

589. 

1871 — Lesley  (J.  P.).  No  title.  (Sketch  map  part  of  Clinch  River  above 
Middle  Creek.) 

Accompanying  ''The  geological  structure  of  Tazewell,  Russell,  and  Wise 
Counties,  in  Virginia."  Proc.  Amer.  Phil.  Soc,  Vol.  XII,  p.  502.  Philadel- 
phia, 1873. 

Small  black  sketch,  with  mineralogical  indications. 

590. 

1871 — Lesley  (J.  P.).  Local  map  of  Abb's  Valley  'coal,  properly  bla« 
stone  coal.    Scale,  500  feet  to  1  inch. 

Accompanying  "The  geological  structure  of  Tazewell,  Russell,  and  Wise 
Counties  in  Virginia.^'  Proc.  Amer.  Phil.  Soc,  Vol.  XII,  p.  505.  Philadel- 
phia, 1873. 

Black,  with  Hthological  inscriptions. 

591. 

1878 — Lesley  (Joseph,  jr.).  Map  of  Eastern  Kentucky,  showing  the 
western  outcrop  of  its  coal-field,  a«  determined  by  surveys  in 
1858  and  1859.    Scale,  12  miles  to  H  of  an  inch. 

Accompanying  ''The  outcrop  belt  of  the  Eastern  Kentaoky  coal-field.'' 
Proc.  Amer.  Phil.  Soc.,  Vol.  XIII,  p.  270.    Philadelphia,  1873. 
Black  etching. 
See  Lesley  (Joseph^  Jr.}— No.  606. 
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592. 

1874— Sogers  (W.  B.)  and  HotohkiM  (Jed.).  Map  of  Virginia,  by  J. 
Hotchkiss.  The  geology  by  Prof.  W.  B.  Rogers,  chiefly  from 
the  State  survey  1835-'41, "  With  later  observations  in  some  parts.'' 

Accompanyiug  *' Virginia:  a  geographical  and  political  summary,''  &c.f  p. 
46.    Ricbmond,  1876. 

This  map,  with  some  additions,  also  appeared  with  the  title:  **  Hotohkias's 
geological  map  of  Virginia  and  West  Virginia.  The  geology  by  Prof.  W. 
B.  Rogers,  chiefly  from  the  Virginia  State  snrvey  18J5-i841,  with  later  ob- 
servations in  some  parts."  Scale,  1 : 1,520,640,  or  24  miles  to  one  inch.  Ac- 
companying '^  Preliminary  report  concerning  the  resources  of  the  country 
adjacent  to  the  line  of  the  proposed  Richmond  and  Sonthwestern  Railway," 
by  N.  S.  Shaler,  Cambridge,  1880,  and  also  in  the  <'  Virginias,"  Vol.  I,  No.  6, 
p.  92.     Staunton,  Va.,  1880— No.  611. 

593. 
1875 — Kerr  (W.  C).    Geological  map  of  North  Carolina. 

Accompanying  **  Report  of  the  geological  survey  of  North  Carolina,"  Vol. 
1.     Ralejgh,  1875. 

594. 
1876 — Shaler  (N.  S.).    Kentucky  geological  survey ;  preliminary  map. 

Accompanying  **  Report  of  progress,"  Vol.  II.    New  series.    Frankfort,  1877. 

Black  etching. 

See  Shaler  (N.  S.)— Nos.  596, 599, 600, 613. 

695. 

187S — Stevenson  (J.  J.).  Sketch  map  to  illustrate  notes  on  the  geology 
of  West  Virginia. 

Accompanying  '*  Notes  on  the  geology  of  West  Virginia."  Proc.  Amer.  Phil. 
Soc,  Vol.  XIV,  p.  370.     Philadelphia,  1876. 

Black  ;  the  double  dotted  line  represents  the  eastern  outcrop  of  the  Pitts- 
burgh  coal. 

596. 
1876 — Shaler  (N.  S.)    Kentucky  geological  survey.    Preliminary  map. 

Accompanying  **  A  general  account  of  the  commonwealth  of  Kentucky." 
Frankfort,  1876. 

This  pamphlet  was  compiled  for  distribution  at  the  Centennial  Exposition; 
a  thousand  copies  of  the  map  colored  were  issued,  and  later  some  additional 
copies  with  the  map  in  black  etching. 

See  Shaler  (N.  S. )— Nos.  594, 599, 600, 613. 

597. 

1876 — Smith  (£.  A.).  Map  showing  the  Southwest  termination  of  the 
Coosa  coal  field. 

Accompanying  ''Geological  survey  of  Alabama."    Report  of  progress  for 
1876.    Montgomery,  Ala.,  1876. 
Black  etching. 
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598. 

1877 — Lesley  ( Jot>eph,  jr.).  Map  of  Eastern  EeDtucky,  showing  the  west- 
ern outcrop  of  its  coal  field  as  determined  by  surveys  of  1858 
and  1859. 

Accompany iD|;  ''Geological  survey  of  Kentucky,"  Vol.  III.     New  oeries. 
iYankfort,  1877. 
See  Lesley  (Joseph,  jr.) — No.  591. 

599. 

0 

1877 — Shaler  (N.  8.).    Kentucky  geological  survey.     Preliminary  map. 

Accompanying  ''The  report  of  the  Kentucky  commissiouer  of  agriouUare 
for  1877."    Frankfort,  1877. 

Black  etching.  This  is  the  map  already  meutioneil  published  in  various  re- 
ports in  colors  or  black  etching. 

See  Shaler  (N.  S. )  1875,*  76-1880— Nos.  .'>94, 596, 600, 613. 

1877 — Shaler  (N.  S.).  Kentucky  geological  survey,  preliminary  map 
compiled  from  various  surveys. 

Accompanying  "  Geological  survey  of  Kentucky,"  Vol.  III.  New  series. 
Frankfort,  1877. 

It  appeared  also  in  ''Preliminary  report  concerning  >he  resources  of  the 
country  adjacent  to  the  line  of  the  proposed  Richmond  and  Souihweatem 
Railway,"  by  N.  8.  Shaler.    Cambridge,  1880. 

See  Shaler  (N.  S.)— Nos.  594, 596, 599. 613. 

GOl. 

1878 — Heinrich  (O.  J.).  Map  of  the  eastern  part  of  the  State  of  Vir- 
ginia.    Scale,  20  miles  to  1  inch. 

Accompanying  "The  mesozoic  formation  in  Virginia."  Trans.  Amer.  Inai. 
Mining  Engrs.,  Vol.  VI.     Plate  V.    Eastou,  Pa.,  1879. 

Black  etching  and  signs.  The  map  and  memoir  have  been  reprinted  in 
"  The  Virginias"  of  Major  Jed.  Hotchkiss,  Vol.  I.,  No.  8,  pages  124  and  125. 
Staunton,  Va.,  August,  1880. 

G02.       . 

1878 — Smith  (E.  A.).  Geological  map  of  Alabama,  prepared  for  Ber- 
iiey's  Hand-book  of  Alabama. 

Accompanying  *' Hand-book  of  Alabama."  A  complete  index  to  the  St*te, 
with  a  geological  map  and  an  appendix  of  useful  tables,  by  Safibld  Bemey. 
Mobile,  1878. 

603. 

1878 — Smith  (£.  A.).  Geological  map  of  Marion  County  (Alabama). 
Scale,  4  miles  to  1  inch. 

Accompanying  ''Geological  survey  of  Alabama."  Report  of  progreaB  for 
1877  and  1878,  p.  120.     Montgomery,  1879. 

604. 

1878 — Smith  (E.  A.).  Geological  map  of  Walker  County  (Alabama). 
Scale,  4  miles  to  1  inch. 

Accompanying  "Geological  survey  of  Alabama."    Beport  of  progien  for 

1877  and  1878^  p.  82.    Montgomery,  1879. 
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005. 

1878 — Smith  (E.  A.).  Geological  map  of  Winston  Coanty  (Alabama). 
Scale,  4  miles  to  1  iuch. 

Accoiii|miiyiug  **  Geological  Harvoy  of  Alabama."    Report  of  progreas  for 
1877  and  1678,  p.  97.     Montgomery,  1879. 

000. 

1878 — Smith  (A.  E.).  Geological  map  of  Fayette  County  (Alabama). 
Scale,  4  miles  to  1  incb. 

Accompauying  '*  Geological  survey  of  Alabama."    Report  of  progress  for 

1H77  aud  1878,  p.  105.     Montgomery,  1879. 

007. 

1*879 — Smith  ( E,  A.).  M;ip  of  the  Bhick  Warrior  Biver  from  Tuscaloosa 
to  the  foriv  of  SipM*y  anil  Mulberry.    Scale,  2  miles  to  1  inch. 

Accompanying  ''Geological  Biirvey  of  Alabama."  Report  of  progress  for 
1879  and  1880.     Montgomery,  18dl. 

008. 

1880 — HotchkiBs  (Jed.).  Map  of  the  great  Ohio  Coal  Basin,  compiled 
from  State  geological  surveys. 

Accompanying  **  The  coal  fields  of  West  Virginia  and  Virginia  in  tbe  Great 
Ohio  or  Trans-Apalachian  Coal  Basin."  *'  The  Virginias."  Vol.  I,  4°,  p.  188. 
Staunton,  Virginia,  1880. 

009. 

1880 — Stevenson  (J.  J.).  Geological  map  of  parts  of  Ijco,  Wise,  Scott, 
aud  Wiishiiigton  Counties,  Virginia.     Scale,  5  miles  to  1  inch. 

Accompanying  ''A  geological  reconnaiHsance  of  parts  of  Lee,  Wise,  &o. 
Counties."  Pivc.  Amer.  Phil.  Soc,  Vol.  XIX.  No.  108,  p.  219.  Philadelphia, 
1881. 

The  map  aud  memoir  have  been  reproduced  in  ''The  Virginias,"  Vol.  II,  p. 
22.    February,  1881.     4^.     Staunton,  Virginia,  1881. 

010. 

1880 — Heinrich  (O.  J.).  Map  of  the  eastern  part  of  the  State  of  Virginia. 
Scale,  20  miles  to  1  iuch. 

Accompanying  ''The  Virginias,"  Vol.  I,  No.  8,  pp.  124  and  125.    Staunton, 
188a. 
See  Heinrich  (O.  J.),  1878— No.  601. 

Oil. 

1880 — Bogers  ( W.  B^).  Hotchkiss'  geological  map  of  Virginia  and  West 
Virginia.  The  geology  by  Prof.  W.  B.  Rogers,  chiefly  from  the 
Virginia  State  survey  1835-1841,  with  later  observations  in  some 
parts.    Scale,  1:1,520,040,  or  24  miles  to  1  inch. 

Accompanying  "  Preliminary  report  concerning  the  resources  of  the  conn- 
try  adjacent  to  the  line  of  the  proposed  Richmond  and  Southwestern  Hail. 
way,"  by  N.  S.  Shaler.    Cambridge,  1880. 

8ee  Rogers  (W.  B.),  1874~Nos.  {>92, 612. 
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698.  ,*' 

1877— Leiley( Joseph, jr.).   MapofE*> 

erii  outcrop  of  its  coa)  *'  v^']|^'d2.   Stannton,  1880. 

and  1859.  '     .    /     ' 

AoGompanyiDK  **^  /-..'•'' 

I'Yank  fort,  1^77.  ' 

8co  Laoley  (/       ^^    ^s^*^ .  ^^/ogical  Survey,  preliminary  map 

1877— Shaltr  (y  ,  ."^  j/^"'''' '  r^p**^^  concemmg  the  resonrces  of  the  conntry 

Accop  ^^  / /f''^  l-p-i''"'''^pos(ii\  Richmond  and  South  western  Railwav," 

^.    Ceiitciiuial  geologicsil  map  of  the  Virginias. 
187  agi^^r^ihAi  ^^  ^'^®  Virginia  State  survey,  by  Prof.  W.  B. 

i^  flH'  ^f^'H^h  corrected  by  later  observers.    Scale,  3A  miles  to 
m^''^  ^tnuiitou,  Va.,  1881. 

i  ""'''  i*^**  wall  map  in  14  sheet*. 

615. 
^^  (B.  A.).    Geological  map  of  Florida. 

jSS^       *^,nipa".vi"«?  '*  ^"  ^^<*  g<*ology  of  Florida."    Amor.  Jouni.  Silliman,  3d 
f^ric^  y*^^'  XXI,  p.  305.    New  Haven,  1-81. 
Jo  black  etching,  with  geological  indications. 

010. 

.ggj..4Keventon  (J.  J.).    Geological  map  of  parts  of  Lee,  Wise,  Scott, 
and  Washington  Counties,  Virginia.    Scale,  5  miles  to  the  inch. 

Aceoiiipanyin;;  **A  gimlogical  rcM-Muinaissanceof  parts  of  Lee,  Wise,  &c.'*    The 
Virginias.     Vol.  II,  p. 22,  February  numlier,  4*^.    Staunton,  1881. 
See  Stevenson  (J.  J.),  18H0— No.  COU. 
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NEBRASKA,  DAKOTA,  WYOMING,  MONTANA,  NATIONAL 
PARK,  AND  IDAHO. 

617. 

1852 — Evans  ( JoLn).    Map  sbowing  the  positioDS  of  the  Bad  Lands  or 
Mauvaises  Terres  of  Nebraska. 

AocompauyiD;;  '^The  aDcient  faana  of  Nebraska,''  by  Joseph  Leidy,  in 
Smithsouiau  coutributiou  to  knowledge.  Vol.  YI.    4^.    Washington,  1852. 

Black,  with  geological  iudicatioDS.  It  also  appeared  in  illustrations  of  the 
geological  survey  of  Wisconsin,  Iowa,  and  Minnesota,  by  D.  D.  Owen.  4to. 
Philadelphia,  1852. 

See  Evans  (John),  1852— No.  618. 

618. 

1852 — Eirans  (John).    Map  showing  the  position  of  the  Bad  Lands  or 
Manvaises  Terres  of  Nebraska. 

Accompanying  **  Report  of  a  geological  survey  of  Wisconsin,  Iowa,  and 
Minnesota,  and  incidentally  of  a  portion  of  Nebraska  Territory,''  by  D.  D. 
Owen,  Vol.  of  illustrations.    4^.    Philadelphia,  1852. 

Black,  with  geological  indications ;  the  same  as  the  map  oited  above. 

See  Evans  (John),  1852— No.  617. 

619. 
1857 — Hayden  (F.  Y.).    Geology.    Map  of  Nebraska. 

Accompanying  *' Notes  explanatory  of  a  map  and  section  illustrating  the 
geological  structure  of  the  country  bordering  on  the  Missouri  River,  fhun 
the  mouth  of  the  Platte  River  to  Fort  Benton."  Proc.  Aoad.  Nat.  Soienoes, 
May,  1857.    Philadelphia,  1857. 

620. 
1868— Hayden  (F.  Y.).    Geology.    Map  of  Nebraska. 

Accompanying  **  Explanations  of  a  second  eaition  of  a  geological  map  of 
Nebraska  and  Kansas,"  based  upon  information  obtained  in  an  expedition  to 
the  Black  Hills,  under  the  command  of  G.  K.  Warren.  Proo.  Acad.  Nat.  Sci- 
ences, Juno,  1858.    Philadelphia,  1858. 

Important  geological  map  for  the  Upper  Missouri  region.  Reprinted  in 
black  etching,  in  Petermann's  Geographisobe  MiHliei^onra.  ^^^  Yoli  YI| 
p.  53.    Gotha.    1860. 
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621. 
1869— Hayden  (F.  V.).    No  title. 

Accompanying  *^  Geological  Bketch  of  tke  estnary  and  fireah  water  deposit  of 
the  bad  lauds  of  the  Jndith  River."  Trans.  Amor.  Phil.  8oc.  4^.  Vol.  XL 
New  series,  article  XII.     Plato  VIII,  p.  154.     Philadelphia,  1860. 

Outline  map,  with  geological  indications,  of  the  Upper  Missonri  River  region 
around  Fort  Benton. 

622. 

I860— Hayden  (F.  Y.).  Geologische  Skizze  der  Black  Hills,  nach  Hay- 
den's  Karte  von  A.  Peterman.    Scale,  1.:  6,600,000. 

Accompanying  **  Petermann's   Geographische   Mittheilungen."    4°.    Vol. 
VI,  p.  53.     Gotha,  1860. 
Black  etehing. 
See  Hayden  (F.  V.),  1858— No.  620. 

623. 

1862 — Hayden  (F.  Y.).  Outline  i*eduction  of  the  maps  of  Kansas,  Ne- 
braska, and  Dakota.    Greology. 

Accompanying  **  On  the  geology  and  natural  history  of  the  Upper  Miseoari." 
Being  the  substance  of  a  report  made  to  Lieut.  G.  K.  Warren.  Trans.  Amer. 
Phil.  Soc.    Vol.  XII.    4to.    Philadelphia,  18G2. 

624. 

1868 — Maroon  (Jules).  Carte  g^ologique  de  la  partie  des  bords  du  Mis- 
souri entre  Omaha  City  et  Sioux  City,  relev^e  en  1863. 

Accompanying  **  Le  terrain  cr6tac^  des  environs  de  Sioox  City,  de  la  Miasion 
des  Omahas  et  de  Tekama  sur  les  bords  du  Missouri.''  BulL  Soc.  G^l.  f^rance, 
2«  s^rie.    Vol.  XXIV,  p.  56.    Paris,  1866. 

Black  etching. 

626. 

1863 — Maroon  (Jules).  Carte  g^ologique  d'une  partie  de  Nebraska;  re- 
lev6e  en  1863. 

Accompanying  "  Lo  Dyas  an  Nebraska,"  in  BnU.  Soc  G^l.  ]?>ance,  2*  a^a. 
Vol.  XXIV,  p.  280.    Paris,  1867. 
Black  etching. 

020. 

1867— Hayden  (F.  Y.).  Map  of  Nebraska  and  Dakota.  Scale,  19  miles 
to  inch.? 

Accompanying  ''On  the  geology  of  the  tertiary  formations  of  Dakota  and  Ne- 
braska.'' Joum.  Acad.  Nat.  Sciences,  2d  series,  Vol.  VII.  Philadelphia, 
1869. 

627. 

1869— Hayden  (F.  Y.).  Map  of  the  Yellowstone  and  Missouri  Rivers 
and  their  tributaries  explored  by  Capt.  W.  F.  Beynolds  and 
Lieut.  H.  E.  Maynadier,  1859,  1860.  Scale,  1 : 1,200,000.  Pre- 
pared to  accompany  the  Geological  Report  of  F.Y.  Hayden,  M.  D., 
Geologist  to  the  Expedition. 

Accompanying  **  Geological  report  of  the  exploration  of  the  Tellowatone  and 
Missouri  rivers  "  by  Dr.  F.  V.  Hayden,  assistant.    Washington,  1880. 
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628. 

1872 — ^Hayden  (F.  Y.).  Map  of  Nebraska  and  Dakota,  and  portions  of 
the  States  and  Territories  bordering  thereon,  compiled  by  O.  K. 
Warren.    Geology  by  F.  V.  Hayden.    Scale,  1 : 1,200,000. 

Accompanying  ''Final  report  of  the  U.  8.  geological  survey  of  Nebraska. " 
Washington ,  1H72. 

There  is  an  error  in  the  coloring  by  a  transfer  of  the  colors  nsed  for  the 
granitic  and  motamorphic  to  the  Potsdanl  sandstone  and  vice  verna. 

* 

629. 

1872 — Hayden  (F.  Y.)  and  Peale  (A.  C).  Montana  and  Wyoming  Terri- 
tories, embracing  most  of  the  country  drained  by  the  Madison, 
Gallatin,  and  Ui>i)er  Yellowstone  Eiver.  Scale,  four  miles  to  an 
inch. 

U.  S.  Gcol.  Snrv.  of  the  Territories,    folio.    (Washington,  1S72.) 
No  place  of  publication  nor  dat-e. 

630. 

1878— Hayden  (F.  V.)  and  Bradley  (F.  H.).  Map  of  the  sources  of  Snake 
liiver  with  its  tributaries,  together  with  portions  of  the  head- 
waters of  the  Madison  and  Yellowstone.  Scale,  five  miles  to  one 
inch. 

U.  8.  Geol.  Siirv.  of  the  Territories,    folio.    (Washington,  1872.) 
No  place  of  publication  nor  date. 

031. 

18*74 — Comstock  (T.  B.).  Geological  map  of  Western  Wyoming,  ex- 
plored in  1873  by  Capt.  W.  A.  Jones.    Scale,  1 :  600,000. 

Aooompanyiug  ''Report  upon  the  reconnaissance  of  Northwentem  Wyoming, 
including  Yellowstone  National  Park,  made  in  the  summer  of  1873.''  Waah- 
ington,  lS7ft. 

632. 

1876— Winohell  (K.  H.).  A  geological  map  of  the  Black  Hills.  Soalei 
6  miles  to  1  inch. 

Accompanying  "  Report  of  a  reconnaissance  of  the  Black  Hills  of  Dakota, 
made  in  the  summer  of  1874,"  by  Capt.  WiUiam  Ludlow.  4to.  Washing- 
ton, 1875. 

633. 

1876 — ^Dana  (E.  S.)  and  Bird  (6.  6.).  Ko  title.  (Oat  representing  the 
vicinity  of  Gamp  Baker,  Upper  Missoori.) 

Accompanying  **  Report  of  a  reconnaissance  ftom  Canoll,  Montana  Terri- 
tory, on  the  Upper  Missouri,  to  the  Yellowstone  National  Psrk,  and  retom, 
made  in  the  summer  of  1875,"  by  Capt.  William  Ludlow.  Geological  Report, 
p.  115,  Fig.  9.    4to.    Washington,  1876. 

Black,  with  geological  indioationa. 
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634. 

1878— Dana  (E.  8.)  and  Bird  (G.  G.).    No  title.    (Sketch  of  Little  Bocky 
Mountains). 

Accompanyiug  **  Report  of  a  reconnaissance  from  Carroll,  MootADa  Terri- 
tory, ou  the  Upper  Missouri,  to  tbc  Yellowstone  National  Park,  and  return,  in 
the  summer  of  1875,"  hy  Capt.  William  Ludlow.  Geological  Keport,  p.  VJ9, 
Fig.  14.    4to.    Washington,  1876. 

636. 


1876 — King  (Clarence).  Geological  series.  Map  I.  Kocky  Mountains^ 
Wyoming  Territory,  east  half,  west  half.  Scale,  four  miles  to  one 
inch. 

Accompanying  ''  Geological  exploration  of  the  fortieth  parallel."    Geologi- 
cal and  topographical  atlas,  folio.    Now  York,  187G. 
lu  two  sheets. 

636. 

1876 — Xing  (Clarence).  Geological  series.  Map  II.  Green  River  Basin, 
Wyoming  Territory.    Scale,  four  miles  to  one  inch. 

Accompanying  "Geological  exploration  of  the  fortieth  parallel."    Geologi- 
cal and  topographical  atlas,  folio.    New  York,  1676. 
In  two  sheets. 

637. 

1879 — Vewton  (Henry).  Geological  map  of  the  Black  Hills  of  Dakota. 
Scale,  1  inch  to  4  miles. 

Accompanying  "  Keport  on  the  geology  and  resources  of  the  Black  Hills  of 
Dakota."    Topograi>hical  and  geological  atlas,  folio.    New  York,  1879. 

It  is  marked  **  I'ield  work,  1875,"  and  **  Publication,  1H79."  Besides,  the 
4to  volume  of  the  report  is  mazked  "  Washington,  1880."  In  fact,  both  atlas 
and  volume  did  not  appear  and  were  not  distributed  to  the  public  until  1881. 
Such  discrepancies  of  date  exist  also  for  Clarence  King'm  report  and  atlaH, 
J.  W.  Po^eeU's  report  and  atlas,  and  F.  Y.  Hayden's  report  and  atlas, 
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COMPRISING  MANITOBA,  HUDSON'S  BAT  COMPAinr  TErI 
RITOR7,   SASKATCHET^AN    RIVER     OR    ASSINNIBOINIA^ 
BRITISH     COLUMBIA,    VANCOUVER    AND    QUEEN    CHAR- 
LOTTE ISLANDS. 

G38. 

1862 — Bigsby  (J.  J.).  Geological  map  of  the  Lake  of  the  Woods,  South 
Hadson's  Bay. 

AccompaDying  "  Ou  tbe  geology  of  the  Lake  of  the  Woods,  South  Hndsou's 
Bay."    Journ.  Geol.  Soc.  Londou,  Vol.  VIII,  p.  400.    London,  1852. 
Black  etching. 

639. 

1864 — Bigsby  (J.  J.).    Geological  map  of  Eainy  Lake. 

Accompanying  ''On  the  geology  of  Rainy  Lake,  South  Hudson's  Bay."  Journ* 
Geol.  Soc.  London,  Vol.  X,  p.  215.    London,  It^. 
Black  etching. 

640. 

1867 — Devine  (Thomas).  Map  of  the  northwest  part  of  Canada,  Indian 
Territory,  and  Hudson's  Bay.  Scale,  English  miles,  69-160  one 
degree.    Toronto,  1857. 

In  four  sheets. 

641. 

1869 — Hector  (James).  Map  of  Winipeg  Lake  Basin.  Showing  the  dis- 
tribution of  superficial  deposits. 

Accompanying  ''First  general  report  on  the  geology  of  the  country  ex- 
amined hy  the  expedition  under  the  command  of  John  Palliser,  esq.,  during 
the  season  of  1857."  Map  8.  In  papers  relative  to  the  exploration  of  British 
North  America.    Blue  Book.    4"^.    London,  1859. 

642. 
I860 — Hind  (H.  T.).    Geological  map  of  a  part  of  Rupert's  Land. 

Accompanying  "Narrative  of  the  Canadian  Red  River  exploring  expedi- 
tion of  1857,  and  of  the  AsRinniboine  and  Saskatchewan  exploring  expedi- 
tion of  1858; "  in  two  volumes.    Vol.  II,  p.  239.    London,  1860. 

643. 
I860 — Hind  (H.  Y.).    Geological  map  of  a  portion  of  Rupert's  Land. 

Accompanying  **  'Re-portu  of  progress  on  the  Assinnihoinu  and  Saskatchewan 
exploring  expedition."    4^.     Bine  Book.    Toronto,  1859,  and  London,  18H0. 
The  Toronto  edition  is  on  a  much  larger  scale  than  the  Loudon  one. 

644. 

1860 — Hicol  (C.  S  )  and  Hector  (James).  Plan  of  l^anaimo,  showing  the 
coal  mines.    Scale,  1  furlong  to  ^  inch. 

Accompanying  "Reports  of  Captain  Pallisor's  exploration  of  that  portion 
of  British  North  America  which  in  latitude  lies  hetween  the  British  boundary 
line  and  the  height  of  land  or  watershed  of  the  northern  or  frozon  ocean,  re- 
spectively, and  in  longitude  between  the  western  shore  of  Lake  Superior  and 
the  Pacific  Ocean,  during  the  years  lb57-'58-'59,  and  '60."  Index  and  maps. 
Blue  Book.   4^.    London,  1865. 
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645. 

1861 — Hector  ( Jamea).    Oeological  map  of  the  coantrj  between  Lake 
Superior  and  Yancouver  Island. 

Acconipauying  "  On  the  geology  of  the  country  between  Lake  Superior  and 
the  Pacific  Ocean,  visited  by  the  Government  exploring  expedition  under  the 
command  of  Capt.  J.  Palliser,  1857-1860.''  Jonrn.  Geol.  Soc.,  London,  Yob 
Xyn.    Plate  XIII.  p.  38a    London,  1861. 

Black  etching,  an  important  map ;  on  the  same  plate  there  is  also  a  geolog- 
ical sketch  map  of  Nanaimo,  Vancouver  Island. 

646. 

1861 — Hector  (James).    Oeological  sketch  map  of  Kanaimo,  Yauoouver 
Island. 

Accompanying ''On  the  geology  of  the  country  between  Lake  Superior  and 
the  Pacific  Ocean,  visited  by  the  Government  exploring  expedition  under  the 
command  of  Capt.  J.  Palliser,  1857-1860.''  Joum.  Geol.  Soc.,  London,  Vol. 
XVIL    Plate  XIII,  p.  388.    London,  1861. 

Black  etching,  on  the  same  sheet  as  the  map  above  it,  which  see. 

See  Hector  (James),  1861— No.  645. 

647. 

1866 — Hector  (James).    Geological  sketch  map  of  Naoaimo,  in  Yan- 
coaver  Island.    Scale,  1  inch  to  1  mile. 

Accompanying  **  Reports  of  Captain  Pail!ser*s  exploration  of  that  portion 
of  British  North  America, which  in  latitude  lies  between  the  British  boundary 
line  and  the  height  of  land  or  watershed  of  the  northern  or  frozen  ocean,  re- 
spectively, and  in  longitude  between  the  western  shore  of  Lake  Superior  and 
the  Pacific  Ocean,  during  the  years  ie57-'58-'59,  and  'GO,"  &c.  Index  and 
maps.    Blue  Book.    4^.    London,  1865. 

648. 

186S — Hector  (James).    Oeological  sketeh  of  the  southeast  of  Yancoarer 
Island  and  pai*t  of  the  coast  of  the  Gulf  of  Georgia. 

Accompanying  ''  Reports  of  Captain  Palliser's  exploration  of  that  portion 
of  British  North  America  which  in  lititude  lies  between  the  British  bound- 
ary line  and  the  height  of  land  or  watershed  of  the  northern  or  frozen  ocean, 
respectively,  and  in  longitude  between  the  western  shore  of  Lake  Superior 
and  the  Pacific  Ocean,  during  the  years  1857-'58-'69,  and  '60."  Index  and 
maps.    Blue  Book.    4^.    London,  1£65. 

649. 

1869 — Haofiurlane  (Thomas).     Lithological    map  of  Wood's   location. 
Scale,  2,000  feet  to  1  inch. 

Accompanying  "  On  the  geology  and  silver  ore  of  Wood's  location.  Thunder 
Cape,  Lake  Superior.*'  The  Canadian  Naturalist  and  Ideologist.  New  series 
Vol,  IV,  p.  377.    Montreal,  1869. 
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650. 

1871 — Biohard8on  (James).  Map  sbowing  the  position  of  the  coal  fields 
of  Nanaimo  and  Gomox,  Vancouver  Island.  Scale,  10  miles  to  1 
inch. 

Accompanying  Gool.  Siirv.  Canada;  report  of  progress  for  1871-7*2;  ** Report 
on  the  coal  fields  of  the  east  coast  of  Yanconver  Island/'  p.  100.   Montreal,  1872. 
Black  etching. 

651. 

1872 — Richardson  (James).  Map  of  a  part  of  the  Strait  of  Georgia  and  of 
Vancouver  Island,  showing  a  portion  of  the  Comox  coal  field  and 
the  distribution  of  the  Cretaceons  coal-bearing  rocks.  Scale,  2 
miles  to  1  inch. 

Accompanying  Geol.  Surv.  Canada;  report  of  progress  for  1872-*73;  "  Report 
on  the  coal  fields  of  Vancouver  and  Qneen  Charlotte  Islands/'  p.  G4.  Montreuli 
1873. 

Black  etching. 

652. 

1874 — Selwyn  (A.  K.  C).  Sketch  survey  of  the  Saskatchewan  Kiver 
from  Eocky  Mountain  House  to  Cumberland  Lake.  Scale,  16 
miles  to  1  inch. 

Accompanying  Qeol.  Surv.  Canada;  report  of  progress  for  1873-'74;  '^ Ob- 
servations in  the  Northwest  Territory  on  a  journey  across  the  plains  from 
Foil  Garry  to  Rocky  Monnt-ain  Honse,  returning  by  the  Saskatchewan  River 
and  Lake  Winnipeg,"  1873,  p.  17.    Montreal,  1874. 

Black,  with  geological  indications. 

653. 

1876 — Dawson  (G.  M.).  Map  of  part  of  the  interior  region  of  North 
America,  showing  the  general  character  of  the  drift. 

Accompanying  ^'  On  the  superficial  geology  of  the  central  region  of  North 
America."    Jonm.  Qeol.  Soc. ,  London ,  Vol.  XXXI,  p.  623.    London ,  1875. 
Black  etching. 

654. 

1876 — Dawson  (O.  M.).  General  geological  map  of  the  country  in  the 
vicinity  of  the  forty- ninth  parallel. 

Accompanying  British  North  American  boundary  commission.      '^Report 

on  the  geology  and  resonrces  of  the  region  in  the  vicinity  of  the  forty-ninth 

parallel,  fYt>m  the  Lake  of  the  Woods  to  the  Rocky  Mountains."    Montreal, 
1875. 

655. 

1876 — Dawson  (G.  M.).    Geological  map  of  the  Lake  of  the  Woods. 

Accompanying  British  North  American  Boundary  Commission.  ^*  Report 
on  the  geology  and  resources  of  the  region  in  the  vicinity  of  the  forty -ninth 
parallel. ''    Mon treal ,  1875. 

656. 

1876— Dawson  (G.  M.).  Geological  sketch  map  of  the  vicinity  of  Bay 
Portage,  Lake  of  the  Woods. 

Accompanying  British  North  American  Boundary  Commission.  '*  Report 
on  the  geology  and  resources  of  the  region  in  the  vicinity  of  the  forty-ninth 
paraUel.''    PUteII,p.46.    Montreal,  1875. 

Blaok  etching. 
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667. 
1876— Vioholion  (H.  A.).    Sketch  map  of  Lake  Superior,  &o. 

Accompanying  **0n  the  mining  districts  on  the  north  shore  of  Lake 
Superior."  Trans.  North  of  England  Inst.  Mining  Engrs.,  Vol.  XXIV,  Plate 
XL.    Nowcastle-npon-TynOi  1875. 

668. 

1876 — Dawson  (G.  M.).  Geological  map  of  a  portion  of  British  Colambia 
between  the  Fraser  River  and  the  coast  range. 

Accompanying  Geol.  Surv.  Canada ;  report  of  progress  for  ISTG-T? ;  ''  Heport 
on  explorations  in  British  Colnmbia,  chiefly  in  the  basin  of  the  Blackwater, 
Salmon,  and  Nechacco  Rivers,  and  on  Francois  Lake/'  p.  17.    Montreal,  1878. 

659. 

1877 — Bell  (Robert).  Map  of  part  of  the  east  coast  of  Hudson's  Bay. 
Scale,  4  miles  to  1  inch. 

Accompanying  Geol.  Snrv.  Canada;  report  of  progress  for  1877-'78; ''  Report 
on  an  exploration  of  the  east  coast  of  Hudson's  Bay."    Atlas.    Montreal,  1879. 
Black,  with  geological  indications. 

660. 

1877 — Biohardson  (James).  Map  of  a  portion  of  British  Columbia,  showing 
the  coal  fields  of  Comox,  Nanaimo,  and  Cowitchin,  on  Vancouver 
and  adjacent  islands,  and  the  distribution  of  the  Cretaceous  coal- 
bearing  rocks,  also  the  Tertiary  rocks  of  Sooke  and  Bnrrard 
inlet. 

Accompanying  Geol.  Surv.  Canada ;  report  of  progress  for  1876-'77 ;  "  Report 
on  the  coal  fields  of  Nanaimo,  Comox,  Cowichen,  Burrard  Inlet,  and  Sooke, 
British  Colnmbia,"  p.  192.    Montreal,  1878. 

661. 

1877 — Selwyn  (A.  R.  C).  Sketch  survey  of  route  from  Quesnel  mouth, 
by  Stewart  and  MacLeod's  Lakes,  to  the  junction  of  Smoky  River 
and  Peace  River. 

Accompanying  Geol.  Surv.  Canada ;  report  of  progress  for  1875-76 ;  **  Report 
on  exploration  in  British  Columbia  in  1875/'  p.  1.    Montreal,  1877. 
Black,  with  geological  indications. 

662. 

1878 — Bell  (Robert).  Map  of  Nelson  River  and  the  boat-route  between 
Lake  Winnipeg  and  Hudson's  Bay,  and  map  of  Lake  Winnipeg. 
Scale,  8  miles  to  1  inch. 

Accompanying  Geol.  Snrr.  Canada;  report  of  progress  for  1877-'78;  ''Report 
on  the  country  between  Lake  Winnipeg  and  Hudson's  Bay,  1878. **  Atlas, 
Montreal,  1879.  • 

Black,  with  geological  indications ;  in  two  sheets. 
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663. 

1878 — Dawson  (G.  M.).  Map  of  the  Queen  Charlotte  Islands.  Scale 
1 :  506,880. 

AccompanyiDg  Geol.  Surv.  Canada ;  report  of  progress  for  1878-79 ;  "  Report 
on  tlie  Qaeen  Charlotte  Islands/'    Montreal,  1880. 

Also  in  **Petermann'8  Oeographlscbe  Mittheilnngen.''  4to.  Vol.  XXYII, 
1881.  Plate  XVI.    Gotha,  1881. 

See  Dawson  (Q.  M.),  1881— No.  667. 

664. 

1878 — ^Biohardson  (James)  and  Dawson  (O.  M.).  Geological  map  of  Skide- 
gate  Inlet,  Queen  Charlotte  Islands. 

Accompanying:  Geol.  Sorv.  Canada;  report  of  progress  for  1878-*79.     "Re- 
port on  the  Qaeen  Charlotte  Islands;''  p.  63,  B.    Montreal,  1880. 
The  part,  by  J.  Richardson,  was  surveyed  in  1872. 

665. 

1879 — ^Bell  (Eobert).  Map  of  Island  and  God's  Lakes,  and  of  the  con- 
necting waters  to  Oxford  Lake.    Scale,  4  miles  to  1  inch. 

Accompanying  Geol.  Surv;  Canada ;  report  of  progress  for  1878-79.  "  Report 
on  explorations  on  the  ChurchiU  and  Nelson  Rivers  and  around  God's  and 
Island  Lakes."    Montreal,  1880. 

Black,  with  geological  indications. 

666. 

1880-^ Dawson  (G.  M.).  Map  of  part  of  British  Columbia  and  t.ie  north- 
west territory  from  the  Pacific  Ocean  to  Fort  Edmonton.  Scale, 
1 :  506,880. 

Accompanying  Geol.  Surv.  Canada ;  report  of  progress  for  187&-'80.  •*  Report 
on  an  exploration  from  Port  Simpson  on  the  Pacific  coast,  to  Edmonton  on  the 
Saskatchewan,  embracing  a  portion  of  the  northern  part  of  British  Columbia, 
and  the  Peace  River  country."    Atlas.    Montreal,  1881. 

Blaok,  with  geological  indications,  in  three  sheets. 

667. 

1881 — Dawson  (G.  M.).  Geologische  Karte  der  Queen  Charlotte  Islands. 
Scale,  1:1,100,000. 

Accompanying   **Petermann'8  Geographisghe   Mittheilungen."    4°.     Vol. 
XXVII.    Plate  XVI.    Gotha,  1881. 
See  DawBon  (G.  M.),  1878— No.  663. 

668. 

1881 — Dawson  (G.  M.).  Geological  sketch  mnp  of  British  Columbia. 
Scale,  100  miles  to  i  inch. 

Accompanying  '*  Sketch  of  the  geology  of  British  Columbia."    The  Geo- 
logical Magazine,  Vol.  VIII,  2d  series,  p.  160.    London,  1881. 
Black  etching. 
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669. 

1849 — Orewingk  (C).  Karte  ziir  AbhaiHlluug  iiher  die  Gcogn.  ii.  orogr. 
Bescliaffenheit  der  N.  W.-Kiiste  i^merika'8,  u.  der  aTiliegeDdcn 
Inselii  mit  Zngrundeleguiig  der  Karten  des  Hydrogr.  Dep.  des 
See-MiDiateriums  zu  St.  Petersburg. 

AccompaDying  *' Beitrag  zur  Konntniss  der  orographischen  and  geogno^ 
tischen  Boschafienheit  der  Nord-West-Kiiste  Ainerika^H,  mit  den  aDliogenden 
iDsoln.''  Verbandlungen  der  Russicb-Kaiscrlichen  Mineralogiscbeu  (}om«11- 
schaft  zn  St.  PeterHbiirg.  Jabrgang,  1848  und  1849,  p.  70.  Plate  II.  St. 
Petersburg,  1850. 

Orewingk  did  not  visit  Alaska,  but  constracted  tbo  geological  map  and 
wrote  bis  memoir  irom  notes  taken  on  tbe  spot  by  Ilia  Wosncsaensky,  zoolo- 
gist of  the  Museum  der  Academie  der  Wissenscbafton  in  St.  Petersburg. 

670. 
1850— ^Tyson  (P.  T.).    Geological  reconnaissance  in  California. 

Accompanying  '*  Report  of  P.  T.  Tj'son  upon  tbe  geology  of  California.*' 
Wasbiugton,  1850. 

Black,  witb  mineralogical  indications.  • 

671. 
1853 — Blake  (W.  P.).    Geological  map  of  tbo  vicinity  of  San  Francisco. 

Accompauying  '*  Reports  of  explorations  and  surveys  for  a  Railroad  ronto 
from  tbe  Mississippi  River  to  tbe  Pacific  Ocean."  Vol.  V,  p.  145.  4°.  Wanh- 
iugton,  1856. 

Tbis  map  sbould  more  exactly  be  called  a  mineralogical  map. 

672. 

1855 — Blake  (W.  P.).  Geological  map  of  tbe  entrance  to  San  Francisco 
Bay.     Scale,  1 :  150,000. 

Accompanying  **  Pbyhical  grogropby  aud  geology  of  tbe  coast  of  Califor- 
nia,  from  Bodega  Bay  1^)  San  Diego."  In  Report  of  tbo  Superintendent  of 
the  Coast  Survey  during  tbe  year  1855;  4^.     p.  376.     Washington,  1856. 

Black  etching. 

673. 

1866 — Blake  (W.  P.).  Geological  map  and  section  of  Pnnta  de  Los 
Reyes.    Scale,  1:150,000. 

Accompanying  **  Physical  geography  and  geology  of  tbe  coast  of  Califor- 
nia, from  Bodega  Bay  to  San  Diego."  In  Report  of  the  Superintendent  of  tbe 
Coast  Survey  dnring  the  year  1&55;  4^.    p.  376.    WasbingtoOy  1866. 

Black  etobing. 
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674. 

1855 — Blake  (W.  P.).  Oeological  map  of  San  Diego  and  the  adjoining 
coast.    Scale,  1 :  608,228. 

Acconipaiiyiiip;  "  Physical  geography  and  geology  of  the  coast  of  CaliforDia, 
from  Bodega  Bay  1o  San  Diego."  lu  Report  of  the  Superintendent  of  the 
U.  S.  Coast  Survey  during  the  year  1855;  4^.    p.  376.    Washington,  1856. 

Black  etching. 

675. 

1855 — Blake  (W.  P.).  Geological  map  of  Point  Pinos,  and  Moijterey  Bay. 
Scale,  1 :  150,000. 

Accompanying  •*  Physical  geography  and  geology  of  the  coast  of  Califor- 
nia, from  Bodega  Bay  to  San  Diego.''    In  Report  of  the  Superintendent  of 
the  Coast  Survey  during  the  year  1855 ;  in  4*^.    p.  376.     Washington,  1856. 
.   Black  etching. 

676. 

1856 — Blake  (W.  P.).  Geological  map  of  the  country  between  San 
Diego  and  the  Colorado  River,  California.    Scale,  1:608,228. 

Accompanying  '^Reports  of  explorations  and  surveys  for  a  Railroad  route 
from  the  Mississippi  River  to  the  Pacific  Ocean."  Vol.  V.  p.  228.  4^,  Wash- 
ington, 1856. 

677. 

1856 — Antisell  (Thomas).  Geological  plan  of  the  Coast  Range  of  Cali- 
fornia from  San  Francisco  Bay  to  Los  Angeles,  explored  in  1855- 
'56  by  Lient.  John  G.  Parke.  Scale,  1 : 1,570,640,  or  24  miles 
to  1  inch. 

Accompanying  **  Reports  of  explorations  and  surveys  for  a  Railroad  ronte 
from  the  Mississippi   River  to  the  Pacific  Ocean."    Vol.  VII.    p.  266.    4°. 
Washington,  1857. 

678. 

1856 — Blake  (W.  P.).  Geological  map  of  a  part  of  the  State  of  Cali- 
fornia explored  in  1853  by  Lient.  R.  S.  Williamson. 

Accompanying  "  Reports  of  explorations  and  surveys  for  a  Railroad  route 
from  the  Mississippi  River  to  the  Pacific  Ocean."  Vol.  V.  4°.  Washington, 
1856. 

679. 

lS56.-Blake  (W.  P.).  Geological  map  of  the  Tejou  Pass  and  Caiiada  de 
his  Uvas  and  the  vicinity.  Including  the  Pass  of  San  Francisquito 
and  Williamson's  Pass. 

Accompanying  "  Reports  of  explorations  and  snrveys  for  a  Railroad  route 

from  the   Mississippi  River  to  the  Paolfio  Ocean."    Vol.  V.    p.  197.    4<^. 

Waabington,  1856. 
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680. 
1861 — Esmond  (A.).    [Augiiste  Esmond  de  Gorbineaa.]    No  title. 

Accompanying  ^'Report  of  an  exploration  and  survey  of  the  coal  mines  of 
Muiitu  Diablo  district"  (California.)    San  Francisco,  1861. 
Small  sketch  map  in  black  showing  tertiary  hills. 

681. 

1873— Bowman  (A.),  Pettee  (W.  H.),  aud  Goodyear  (W.  A.).  Map  of  the 
Tertiary  aiuiferous  gravel  deposits  lying  between  the  middle  fork 
of  the  American  and  the  middle  Yuba  rivers.  Scale,  1  mile  to 
the  inch. 

Accompanying  ^'  The  auriferous  gravels  of  the  Sierra  Nevada  of  Califomia," 
by  J.  D.  Whitney.  In  Mem.  Mus.  Comp.  Zool.  at  Cambridge,  Mass.  Vol.  VL 
No.  1  (Ist  part)  «nd  (2ud  part).     4<?.    Cambridge,  1880. 

In  two  sheets.  East  half,  correcte<l  and  revised,  to  replace  the  copy  of  the 
same  sheet  given  in  Part  I.  So  the  book  contains  two  copies  of  the  East  half 
sheet. 

It  is  not  exactly  a  geological  map,  showing  only  the  '*  volcanic  over- 
flows." The  other  indications  are  purely  economical.  These  remarks  apply 
to  the  other  auriferons  gravels  maps  by  J.  D.  Whitney. 

682. 

1876 — Marcon  (Jules).  Carte  gdologiqne  de  la  Californie,  1854-1875. 
Scale  er^.iraR^' 

Accompanying   "Note  snr  la  Geologic  de  la  Californie."    Bull.  Soc.  G^ol. 
France,  3^^^  s^rie,  Tome  XI,  Plate  XI,  p.  407.    Paris,  1883. 
Tbe  publication  of  this  map  was  unavoidably  delayed. 

683. 

1876 — Hendel  (G.  W.).  Map  of  the  region  near  Gibsonville.  Scale, 
1,200  feet  to  the  inch. 

Accompanying  **  The  auriferous  gravels  of  the  Sierra  Nevada  of  California," 
by  J.  D.  Whitney.  Mem.  Mus,  Comp.  Zool.  at  Cambridge,  Mass.  Vol.  VI. 
40.    No.  1.    Plate  T,  p.  450.    Cambridge,  1880. 

684. 

1877 — Bowie  (A.  J.,  jr.).  Surroundings  of  Eiver  Tunnel,  Mariposa 
estate,  1877,  California. 

Accompanying  **  Hydraulic  mining  in  California."    Trans.  Amer.  Inst.  Min- 
ing Engrs.    Vol.  VI, Plate  I,  Fig.  6.   Easton,  Pa.,  1879. 
Black  etching  and  lithological  indications. 

685. 

1877 — Bowie  (A.  J.,  jr.).  Map  of  "River  Tunnel"  on  Mariposa  estate, 
showing  the  course  of  vein  aud  workings  up  to  Aug.  6, 1877. 

Accompanying  **  Hydraulic  mining  in  California. "    Trans.  Amer.  Inst.  Min- 
ing Engrs.    Vol.  VI,  Phite  I,  Fig.  1.     Easton,  Pa.,  1879. 
Black  etching,  and  lithological  indications. 
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G86. 

1870 — Pettee  (W.  H.)  and  Bowman  (A.)*  Map  shoTving  the  extent  of 
the  hydraulic  niiniug  operations  near  Gold  Ban,  Datch  Flat, 
Little  York,  You  Bet,  Chalk  Bluffs,  Red  Dog,  Hunt^s  Hill,  and 
Quaker  Hill,  ou  Bear  Elver  and  Gauon,  Steep  Hollow,  and 
Greenhorn  Creeks.    Scale,  4  inches  to  1  mile. 

Accompany iDg  *'  The  auriferous  graveUi  of  the  Sierra  Nevada  of  California," 
by  J.  D.  Whitney.  In  Mem.  Mus.  Comp.  Zool.  at  Cambridge,  Mass.  Vol.  YI. 
40.    No.  1.     Cambridge,  1880. 

687. 

1880— Bowman  (A.).  Map  of  the  Sraartsville  gravels.  Scale,  1  mile  to 
7  inches. 

Accompanying  **  The  auriferous  gravels  of  the  Sierra  Nevada,  of  California,'' 
by  J.  D.  Whitney.  In  Mem.  Comp.  ZooL  at  Cambridge,  Mass.  Vol.  VI.  4^. 
No.l.  .  Plate  M.,  p.  380.     Cambridge,  1880. 

688. 

1880 — Whitney  (J.  D.).  Diagram  showing  the  position  of  the  Table 
Mountain  lava  flow  of  Tuolumne  County.  Scale,  2  miles  to  the 
inch. 

Accompanying  '^  The  auriferous  gravels  of  the  Sierra  Nevada  of  California.'' 
In  Mem.  Mus.  Comp.  Zool.  at  Cambridge,  Mass.  Vol.  YI.  4^.  No.  1.  Plate 
D,  p.  132.     Cambridge,  1880. 

689. 
1880 — ^Whitney  (J.  D.).    Plan  of  Spanish  Peak  gravel  deposit. 

Accompanying  ''  The  auriferous  gravels  of  the  Sierra  Nevada  of  California." 
In  Mem.  Mus.  Comp.  Zool.  at  Cambridge,  Mass.  Yol.  YI.  4^.  No.  1.  Plate 
K,  p.  216.    Cambridge,  1880. 

Black,  with  lithological  inscriptions. 

690. 

1880 — Whitney  (J.  D.).  Map  of  the  mining  district  a^acent  to  Forest 
City.    Scale,  1  mile  to  the  inch. 

Accompanying  **  The  auriferous  gravels  of  the  Sierra  Nevada  of  California" 
In  Mem.  Mus.  Comp.  Zool.  at  Cambridge,  Mass.  Yol.  YI.  4^.  No.  1.  Plate 
Q,  p.  432.    Cambridge,  1880. 

691. 

itney  (J.  D.).  Map  to  accompany  the  description  of  a  portion 
of  the  region  drained  by  Slate,  Cafion,  and  Goodyear  Creeks  in 
Sierra  and  Plumas  Counties.    Scale,  2  miles  to  1  inch. 

Accompanying  **  The  auriferous  gravels  of  the  Sierra  Nevada  of  California." 
In  Mem.  Mus.  Comp.  Zodl.  at  Cambridge,  }i%v^  Yol.  YI*  4^.  No*  1.  Pl»t^ 
B,  p.  444,  ^  Owabrtdgo,  IQSP, 
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602. 

1880 — Hendel  (0.  W.).  Map  of  Poverty  Hill,  Scales's  diggings,  and  vicin- 
ity.    Scale,  1.}  iuclies  to  the  mile. 

Acconii>aiiyiijg  **Tho  auriferous  jcravels  of  the  Sierra  Nevada  of  California," 
by  J.  D.  Whituey.  In  Mem.  Mus.  Coiu.  Zool.  at  Cambridge,  Maes.  Vol  VI. 
4^\    No.  1.     Plato  U,  p.  45-2.     Cambridge,  18«0. 

003. 

1880 — Whitney  (J.  1).).  Sketch  map,  Hhowinpf  the  distribation  of  the 
volcanic  and  fjiavel  formations  over  a  portion  of  Placer  and  El 
Dorado  Counties,  Caiilornia. 

Accon^pauyiug  "Tbo  aurifi^rouH  gravels  of  tbe  Sierra  Nevada  of  California." 
Ill  M«4ii.  Jliiy.  Com  p.  Zoul.  at  Cambiidgo,  Mass.    Vol.  VI.    4^.     No.  1,    PUftte 

B,  p.  8v*.     Cambridge,  IrfbO. 

604. 

1890 — Whitney  (J.  I).).  Distribution  of  the  volcanic  formations  and 
gravel  near  Placerville.     Scale,  1  mile  =  1^  inches. 

Accompanying  *'  Tbe  aunt<i;rouH  ^ravelH  of  the  Sierra  Nevada  of  California." 
In  Mem.  Mas.  Comp.  Zoul.  at  Cambridge,  Mass.    Vol.  VI.    4^.     No.  1.     Plate 

C,  p.  98.    Cambridge,  1880. 
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695. 

1806 — Meek  (F.  B.).    Geological  map  of  Moniteau  County. 

Accompauyiug  **  Tho  first  and  secoud  anaual  reports  of  the  geological  sur- 
vey of  Missouri.^'    Pairt  II,  p.  94.    Jefferson  City,  1855. 

690. 
1855 — Shnmard  (B.  F.).    Geological  map  of  Franklin  County. 

Acconipauyiog  ^'  The  first  and  second  annual  reports  of  the  geological  snrvey 
of  Missouri."    Part  II,  p.  168.    Jefferson  City,  1855. 
Black  dotted  linos  and  geological  indications. 

697. 
1855— Shumard  (B.  F.).    Geological  map  of  Saint  Louis  Count3\ 

Accompanying  '*  The  first  and  second  annual  reports  of  the  geological  surrey 
of  Missouri."    Part  II,  p.  184.    Jefferson  City,  1855. 

698. 

1855 — Swallow  (G.  C).    Geological  map  of  Marion  County. 

Accompanying  '^  The  first  and  second  annual  reports  of  the  geological  survey 
of  Missouri."    Part  I,  p.  178.    Jefferson  City,  1855. 

699. 
1855 — Swallow  (G.  C.)-    Geological  map  of  Cooper  County. 

Accompanying  **  The  first  and  second  annual  reports  of  the  geological  survey 
of  Missouri."    Parti,  p.  202.    Jefferson  City,  1855. 

700. 
1859 — Meek  (F.  B.).    Geological  map  of  Miller  County. 

Accompanying  **  Reports  of  the  geological  survey  of  Missouri,  1855-1871," 
p.  110.    Jefferson  City,  1873. 

701. 

1809 — Meek  (F.  B.).    Geological  map  of  Morgan  County. 

Accompanying  **  Reports  of  the  geological  survey  of  Missouri,  1855-1871/' 
p.  134.    Jefferson  City,  1873. 

702. 

1859 — Phillipi  (J.  Y.).  Geological  map,  showing  the  mineral  region 
contiguous  to  the  Iron  Mountain  Bailroad,  Missouri.  Scale^  2 
inches  to  6  miles. 

Accompanying  *' Report  on  the  geology  of  the  mineral  districts  oontigaona 
to  the  Iron  Mountain  Railroad."    Saint  Louis,  1859. 
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703. 

1809 — Swallow  (6.  C.)*    Greological  map  of  Southwest  Branch  Pacific 
Bailroad  (Missoari). 

AccompaDyiDg  **  Geological  report  of  the  country  along  the  line  of  the 
South  western  Branch  of  the  Paoiiic  Raiboad;  State  of  Misaoori."  Saint  Looifl, 
1859. 

704. 

1870 — ^Emmoni  (S.  F.).    Geological  map  of  the  Toyabe  Mountains 

(Nevada). 

Accompanying  *'  Geological  exploration  of  the  forlieth  parallel.''  Vol.  Ill, 
40.    Mining  Industry.    Atlas.    Plate  13.    New  York,  1870. 

706. 

1870 — ^Hag^e  (Arnold).     Oeoloiinical  map  of  the  White  Pine  mining 
district  (Nevada). 

Accompanying  '^Geological  exploration  of  the  fortieth  parallel."  YoL  III, 
40.    Mining  Industry.    Atlas.    Plate  14.    New  York,  1870. 

700. 

1870 — King  (Clarence).    Qeological  map  of  the  Washoe  mining  district 
Nevada.    Scale,  3  inches  to  1  mile. 

Accompanying  *^  Geological  exploration  of  the  fortieth  paraUel."  Vol.  Ill, 
40.    Mining  Industry.    Atlas.    Plate  2.    New  York,  1870. 

707. 

1872 — Pnmpelly  (Raphael).    Magnetic  geological  map  of  the  Pilot  Knob 
iron  district. 

Accompanying  "  Geological  survey  of  Missouri."  Report  on  the  iron  ores 
and  coal  fields.    Atlas.    Plate  II.     New  York,  1873. 

708. 

1872 — Swallow  (G.  C).    Geological  map  of  Missouri. 

Accompanying  **  Geological  sketch  of  the  State  of  Missonn,"  illastrated  by 
maps.  Extract  from  **  Sectional,  topographical,  and  descriptive  atlas  of  the 
State  of  Missouri,"  by  R.  A.  Campbell.    Folio.    Saint  Louis,  1873. 

709. 

1873 — Broadhead  (G.  G.).    Preliminary  geological  map  of  Northern  Mis- 
souri. 

Accompanying  **  Geological  survey  of  Missouri.''  Report  on  the  iron  ores 
and  coal  fields.    Atlas.    Plate  Y.    New  York,  1873. 

710. 

1873 — Endlich  (F,  M.).    Geological  map  of  the  Geutral  City   mining 
region,. 

Accompanying  **  Report  of  the  San  Luis  division  (Colorado) ;  in  U.  8. 
Geol.  and  Geogr.  Surv.  Territories."  Exploratio^A  pf  }873«  8oYeiltb  IMlXlilAl 
report.    Parti,  p.  980.    Washington,  1874. 

9Uok  etching, 
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711. 

1873 — Endlioh  (F.  M.).  Geological  map  of  the  Mount  Lincoln  mining 
region. 

Accompany] ug  '*  Report  of  tlie  San  Lnis  diviKion  (Colorado)  ;  in  U.  S.  Geol. 
and  Gcogr.  Surv.  Territories.^'  Explorations  ol*  1873.  Seventh  annual  report. 
Part  I,  p.  '302.    Washington,  1874. 

Black  etching. 

712. 

1873 — Marvine  (A.  E.).  Map  of  the  coal  openings,  railroad,  sections, 
&c.,  along  the  eastern  base  of  the  mountains  near  Denver  City. 
Scale,  6  miles  to  an  inch. 

Accompanying  '*  Report  of  tlie  Middle  Park  Division  (Colorado) ;  in  U.  S. 
Geol.  and  Geogr.  Surv.  Territories."  Explorations  of  1873.  Seventh  annual 
report.  ^  Part  I,  p.  P20.     Washington,  1874. 

Black  etching. 

713. 
1873 — Marvine  (A.  K.).    Geological  map  of  the  Middle  Park. 

Accompanying  *'  Report  of  the  Middle  Park  Division  (Colorado)  ;  in  U.  S. 
Geol.  and  Geogr.  Surv.  Territories."    Explorations  of  1873.    Seventh  annual 
■  report.     Part  I,  p.  154.     Washington,  1874. 
Black  etching. 

714. 

1873 — Harvine  (A.  K.).  Geological  map  of  the  region  in  the  neighbor- 
hood of  the  Hot  Springs  and  the  Upper  Grand;  Middle  Park. 

Acconjpanying  '^  Report  of  the  Middle  l*ark  Division  (Colorado) ;  in  U.  S. 
Geol.  and  Geogr.  Surv.  Territories."  Explorations  of  1873.  Seventh  annual 
report.     Part  I,  p.  162.     Washington,  1874. 

Black  etching. 

715. 

1873 — Potter  (W.  B.).  Geological  map  of  Lincoln  County  (Missouri). 
Scale,  1  mile  to  1  inch. 

Accompanying  ^^  Geological  survey  of  Missouri."  Rei>ort  on  the  iron  ores 
and  coal  fields.     Atlas.     Plate  VIII.    New  York,  1873. 

716. 
1873— Potter  (W.  B.).    Map  of  Lincoln  County  coal  region  (Missouri.) 

Accompanying  "  Geological  survey  of  Missoulri."  Report  on  the  iron  ores 
and  coal  fields.    Atlas.     Plate  IX.     New  York,  1873. 

717. 

1873 — Powell  (J.  W.).  Green  River  from  the  Union  Pacific  Bailroad 
to  the  mouth  of  White  River  (Utah).    Scale,  4  miles  to  1  inch. 

Accompanying  '^  Report  on  the  geology  of  the  eastern  portion  of  the  Uinta 
Mountains  and  a  region  of  country'  adjacent  thereto."  4^.  Atlas.  Washing- 
ton, 1876. 
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718. 
1878 — Shnmard  (B.  F.).    Geologicul  map  of  Ozark  County. 

Accompauyiug  *' Geological  survey  of  Mibsouri,  I8r>r>-lrf7l,"  p.  188.    JefftT- 
Kon  City,  1873. 

719. 
1873 — Shiunard  (B.  F.).    (xeological  map  of  Wright  County. 

Accompanying  **  Geological  unrvey  of  Missouri,  1855-1871,"  p.  205.    Jeffer- 
son City,  ltf7:k 

Black,  with  geological  indications. 

720. 

1878 — Shmnard  (B.  F.).    Geological  map  of  Pulaski  County. 

Accompanying  -'Geological  survey  of  Missouri,  1855-1871,"  p. 224.    Jeffer- 
son City,  1873. 
Black,  with  geological  indications. 

721. 

1878 — ShumaFd  (B.  F.).    Geological  map  of  Cape  Girardeau  Countj'. 

Accompanying  *'  Geological  survey  of  Missouri,  1855-1671,*'  p.  274.     Jeffer- 
son City,  1873. 
Black,  with  geological  indications. 

722. 

1873 — Shmnard  (B.  F.).    Geological  map  of  Saint  Genevieve  County. 

Accompanying  "Geological  survey  of  Missouri,  1855-1871,"  p.  290.    Jeffer- 
son City,  1873. 

Black,  with  dotted  lines  and  geological  indications. 

723. 

1873 — Shnmard  (B.  F.).    Geological  map  of  Jefferson  County, 

Accompanying  "Geological  survey  of  Missouri,  18r)5-1871,"  p. :{04.    Jeffer- 
son City,  1873. 

724. 
1873— Shnmard  (B.  F.)    Geological  map  of  Clark  County. 

Accompanying  "Geological  survey  of  Missouri,  1855-1871,"  p.  314.    Jeffer- 
son City,  1873. 

725. 

1874 — Broadhead  (G.  C.)  and  Schmidt  (A.).  Missouri  geological  survey. 
Map  of  the  lead  region  of  Centr  al  Missouri. 

Accompanying  "  Geological  survey  of  Missouri,  1873-1874."     AtlaSy  folio. 
Jefferson  City,  1874. 
Black,  with  geological  indications. 

726. 

1874 — Broadhead  and  Norwood,  assisted  by  Schmidt  (A.)  and  Laonhard 
(A.).  Geological  map  of  Jasper  County,  with  lead  region  of 
Ja8i)er  and  Newton  Counties. 

Accompanying  "Geological  survey  of  Missouri,  1873-1874."     AUas,  folio. 
Jefferson  City,  1874. 
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727. 
18747-Broadhead  (O.  C).    Missonri  geological  survey.    Cedar  Oounty. 

Aooompanying  **  Geological  survey  of  Miesonrii  1873-1874."    Atlas,  folio. 
Jefferson  City.  1874. 

728. 

1874 — Broadhead  (O.  C).    Missonri  geological  survey.   Barton  County. 

Accompanying  **  Geological  sarvoy  of  Missouri,  1873-1874."    Atlas,  folio. 
Jefferson  City,  1874. 

729. 
1874 — Broadhead  (O.  C).    Missouri  geological  survey.  Yemon  County, 

Accompanying  **  Geological  survey  of  Missouri,  1873-1874."    Atlas,  folio. 
Jefferson  City,  1874. 

730. 

1874— Broadhead  (G.C.)  and  Norwood  (C.  J.).  Missouri  geological  survey. 
Howard  County. 

Accompanying  "  Geological  survey  of  Missonri,  1873-1874."     Atlas,  folio. 
Jefferson  City,  1874. 

731. 

1874 — Broadhead  (6.  C.)  and  Norwood  (C.  J.).  Missouri  geological  sur- 
vey.   Part  of  Northern  Missouri. 

Accompanying  "Geological  survey  of  Missouri,  1873-1874."    Atlas,  folio. 
Jefferson  City,  1874. 
Black,  with  dotted  lines  and  geological  indications. 

732.  \ 

1874 — Broadhead  (O.  C.)  and  Norwood  (C.  J.).  Missouri  geological  survey. 
Madison  County. 

Accompanying  ^'Geologrical  survey  of  Biissouri,  1873-1874."    Atlas,  folio. 
Jefferson  City,  1874. 

733. 

1874— Eayden  (F.  V.)  and  Holmee  ( W.  H.).  Geological  map  of  Colorado 
Springs  and  vicinity,  Colorado.    Scale,  1  mile  to  1  inch. 

Accompanying  U.  S.  Geol.  and  Geogr.  Snrv.  Territories.  Explorations  of  1874. 
"Report  of  F.  V.  Hayden."    Eighth  annual  report,  p.  40.    Washington,  1876. 
•         Pink  etching. 

734. 

1874 — ^Hayden  (F.  Y.).  Preliminary  map  of  the  eastern  base  of  the 
Bocky  Mountains,  Colorado,  from  the  Arkansas  Biver  to  the 
Wyoming  line,  showing  the  limits  of  the  sedimentary  rocks,  and 
also  the  coal  outcrops.    Scale,  4  miles  to  1  inch. 

Accompanying  U.  8.  Geol.  and  Qeogr .  Surv.  Territories.  Explorations  of  1874. 
''Report  of  F.  V.  Hayden."    Eighth  annual  report,  p.  41.    Washington,  1876. 
Black,  with  geological  indications. 
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735. 

1874— Hayden  (F.  V.)  and  Holmes  ( W.  H.).    Map  of  the  Elk  Mouutoins, 
Colorado.    Scale,  2  miles  to  I  inch. 

AccoDipaiiying  '^Iloport  on  the  geology  of  tho  northwestern  portion  of  the 
Elk  range/'  In  II.  8.  Geol.  and  Geogr.  Surv.TerritoricB.  Explorations  of  1874. 
Eighth  annual  report,  p.  7*2.     Wanhiugton,  1>^7H. 

Blue  etching. 

736. 
1874 — Peale  (A.  C).    M«p  A.   Shewing  lines  of  sections  (on  Eagle  River). 

Accoinpanying  "  Report  of  middle  division  (Colorado)."  In  U.  8.  Geol.  and 
Googr.  Surv.  Toiritorion.  Explorations  of  1874.  Eighth  annual  report,  p. 
84.     Washington,  187{). 

Black  etching. 

737. 

1874 — Peale  (A.  C).    Map  B.    Showing  lines  of  section  (across  GanniHOii 
Eiver). 

Accompanying  ''Report  of  middle  division  (Colorado)/'  In  U.  8.  Geol.  and 
Geogr.  Surv.  Territories.  Explorations  of  1874.  Eighth  annual  report,  p. 
100.     Washington,  1870. 

Black  etching. 

738. 

1874 — Peale  (A.  C).    Map  C.  Showing  areas  of  porphyritic  trachyte  (Elk 
Mountains). 

Accompanying  ''Report  of  middle  division  (Colorado)."  In  U.  8.  Geol.  and 
Geogr.  Surv.  Territories.  Explorations  of  1874.  Eighth  annual  report,  p. 
166.     Washington,  1876. 

739. 

1874 — Peale  (A.  C).    Map  D.    Showing  areas  of  rhyolite  and  breccia 
(across  the  Gunnison  River). 

Accompanying  '  Repoil  of  middle  division  (Colorado)."  In  U.  8.  Geol.  and 
Geogr.  Surv.  Territories.  Explorations  of  1874.  Eighth  annual  report, p.  170. 
Washington,  1870. 

Black  etching. 

740. 

1874 — Peale  (A.  C).    Map  E.    Showing  basaltic  plateaus  between  the 
Grand  and  Gunnison  Rivers. 

Accompanying  **Rei>ort  of  middle  division  (Coloratlo)."  In  U.  8.  Geol.  and 
Geogr.  Surv.  Tenitories.  Explorations  of  1874.  Eighth  annual  report,  p.  174. 
Washington,  1870. 

Black  etching. 

741. 

1875 — Endlich  (F.  M.).    (Geologic^vi)  Map  of  Baker's  Park  and  Yicinity, 
(Colorado). 

Accompanying  "  Report  on  the  mines  and  geology  of  the  San  Juan  Conntrj.'' 
In  Bulletin  of  the  U.  S.  Geol.  and  Geogr.  Surv.  Terntories.  VoL  I,  No.  3, 
second  series,  p.  lt)4.    Washington,  1875. 

Black  etching. 
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742. 
1875 — Endlioh  (F.  M.).    Map  of  Spanish  Peaks  regioxL 

Accompanying  **  Geological  report  on  the  southeastern  district  (Colorado)." 
In  U.  S.  Gcol.  and  Geogr.  Sary.  Territories.  Explorations  of  1875.  Ninth  an- 
nual report,  p.  132.    Washington,  1877. 

Black  etching. 

743. 
1876— EndHch  (F.  M.).    Map  of  Trinidad  region. 

Accompanying  **  Geological  report  on  the  southeastern  district  (Colorado)." 
In  U.  S.  Geol.  and  Geogr.  Sury.  Territories.  Explorations  of  1875.  Ninth  iftn- 
nual  report,  p.  196.     Washington,  1877. 

Black  etching. 

744. 

1870— Peale  (A.  C).    Map  of  soath  side  of  Gunnison  Biver. 

Accompanying  ^'Geological  report  on  the  Grand  Riyer  district  (Colorado)." 
In  U.  8.  Geol.  and  Geogr.  Surv. Territories.  Explorations  of  1875.  Ninth  annual 
report,  p.  38.     Washington,  1877. 

Black  etching.  ^ 

745. 

1875 — Peale  (A.  C).    Map  of  Unaweep  Canon,  Colorado. 

Accompanying*' Geological  report  on  the  Grand  Eiyer  district  (Colorado)." 
lu  U.  S.  Geol.  and  Geogr.  Surv.  Territories.  Explorations  of  1875.  Ninth  an- 
nual report,"  p.  58.     Washington,  1877. 

Black  etching. 

746. 

1876— Gilbert  (G.  K.),  Manrine  (A.  E.),  and  Howell  (E.  E.).  Parts  of 
Eastern  California,  Southeastern  Nevada,  Northwestern  Arizona, 
and  Southwestern  Utah.    Scale,  1  inch  to  8  miles,  or  1 :  506,880. 

Accompanying  '*  Geological  atlas  projected  to  illustrate  United  States  geo- 
graphical surveys  west  of  the  100th  meridian  of  longitude,  under  the  com- 
mand of  First  Lieut.  Geo.  M.  Wheeler."    New  York,  1876. 

747. 

1876— Gilbert  (6.  K.),  Marvine  (A.  E.),  and  Howell  (E.  E.).  Southern 
and  Southwestern  Utah.    Scale,  1  inch  to  8  miles,  or  1:506,880. 

Accompanying  ^*  Geological  atlas  projected  to  illustrate  United  States  geo- 
graphical suryeys  west  of  the  100th  meridian  of  longitude,  under  the  com- 
mand of  First  Lieut.  Geo.  M.  Wheeler."    New  York,  1876. 

748. 

1876-Oilbert  (G.  K.)  and  Howell  (E.  E.).  Restored  outline  of  Lake 
Bonneville.    Scale,  1  inch  to  17  miles. 

Accompanying  **  Geological  atlas  projected  to  illnstrate  United  States  geo- 
graphical surveys  west  of  the  lOOtli  meridian  of  longitude,  under  the  com- 
mand of  First  Lieut.  Geo.  M.  Wheeler."    New  York,  1876. 

Not  exactly  a  geological  map,  but  a  restoration  of  a  great  fresh-water  lake 
(Luke  Bonneville)  .is  it  existed  during  the  quaternary  period.  Great  Salt 
Lake,  Utah  Lake,  and  Seyier  Lake  are  remains  of  that  great  lake,  equal  in 
extent  to  Lake  Haron. 
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749. 

1876— Gilbert  (G.  E.),  Marvine  (A.  K.),  and  Howell  (E.  E.).    Central  and 
Western  Utah.    Scale,  1  inch  to  8  miles,  or  1 :  506,880. 

Accompanying  "  Geological  atlaH  projected  to  illnstrate  United  States  geo- 
graphical Bnrveys  west  of  tlio  100th  meridian  of  longitude,  under  the  com- 
mand of  First  Lieut.  Geo.  M.  Wheeler."    New  York,  1876, 

750. 

1876 — King  (Clarence).     Geological  series.     Map  III.     Utah  basin. 
Scale,  4  miles  to  1  inch. 

Accompanying  "  Geological  exploration  of  the  fortieth  parallel."    Geolog- 
ical and  topographical  atlas,  folio.    (New  York)  1876. 
Two  sheets. 

751. 

1876 — ^Xing  (Clarence).    Geological  series.    Map  lY.    Nevada  plateau. 
Scale,  4  miles  to  1  inch. 

Accompanying  ''  Geological  exploration  of  the  fortieth  parallel.^    Geolog- 
ical and  topographical  atlas,  folio.    (New  York)  1876. 
Two  sheets. 

752. 

1876 — Xing  (Clarence).     Geological  series.  .  Map  V.     Nevada  basin. 
Scale,  4  miles  to  1  inch. 

Accompanying  "  Geological  exploration  of  the  fortieth  parallel."  Geolog- 
ical and  topographical  atlas,  folio.    (New  York)  1876. 

Two  sheets. 

The  geological  maps  of  the  great  folio  atlas  accompanying  Clarence  BUds** 
**  Exploration  of  the  fortieth  parallel,"  five  in  numbers  in  ten  sheets— in  fact 
10  geological  maps— extending  from  Cheyenne  to  Pyramid  Lake,  arc  a  valua- 
ble contribution  to  the  geology  of  a  part  of  the  Rocky  Mountains  and  Great 
Basin  in  the  vicinity  of  the  fortieth  parallel.  Mr.  King  had  two  other  geol- 
ogists associated  with  him,  Messrs.  S.  F.  Emmons  and  Arnold  Hague.  It  is 
to  be  regretted  that  the  Spanish  word  Cordilleraa  has  been  used  most  indis- 
criminately and  inappropriately.  Spanish  geographers  will  be  surprised  to 
learn  that  mountain  ranges  which  have  been  placed  by  them  as  Sierras  sinc« 
their  discovery,  are  Cordilleras.  It  is  not  only  a  misapplication  of  the  word 
Cordillera,  but  an  injustice  toward  the  first  scientific  explorer  of  this  region, 
General  John  C.Fremont,  who  gave  the  very  appropriate  name  of  ''Great 
Basin"  to  the  whole  region  between  the  Sierra  Nevada  and  the  Wasatch 
Mountains. 

753. 

1876 — ^Peale  (A.  C).    Map  of  area  B,  showing  the  geology  of  Grand 
River  Valley  and  the  Book  Clifits. 

Accompanying  **  Geological  report  on  the  Grand  River  district  (Colorado).'' 
In  U.  S.  Geol.  and  Geogr.  Surv.  Territories.  Explorations  of  1876.  Tenth 
annual  report.    Plate  XI,  p.  176.    Washington,  1878. 

Black  etching. 
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754. 

1876 — Peale  (A.  C).    Geological  map  of  area  A  (lying  between  the  San 
Miguel  and  Dolores  Rivers). 

AccompaDying  *'  Geological  report  on  the  Grand  River  district  (Colorado)." 
In  U.  S.  Geol.  and  Geogr.  Surv.  Territories.  Explorations  of  1876.  Tenth 
annual  report.    Plate  VIII,  p.  165.    Washington,  1678. 

Black  etching. 

765. 

1876 — White  (C.  A.j.    Geological  map  of  a  part  of  Northwest  Colorado, 

Accompanying  **  Report  on  the  geology  of  a  portion  of  North \Testem  Colo- 
rado." In  U.  S.  Geol.  and  Geogr.  Surv.  Territories.  Explorations  of  1870. 
Tenth  annnal  report.    Plate  II,  p.  60.    Washington,  1878. 

Black  etching. 

756. 

1877. — Gilbert  (G.  K.).    Map  of  the  Henry  Mountains.    (Colored  geo- 
logically) from  a  model  in  relief. 

Accompanying  "Report  on  the  geology  of  the  Henry  Monntains.'^  4^. 
Southern  Utah.    Plate  V.     Washington,  1877. 

757. 

1877 — Eayden  (F.  V.).    Northwestern  Colorado   and  part  of  Utah. 
Scale,  4  miles  to  1  inch,  or  1 :  253,440. 

Accompanying  *'  Geological  and  geographical  atlas  of  Colorado  and  portions 
of  adjacent  territory."    Folio.    Sheet  XI.    New  York,  1877. 

Published  1878.  A.  R.  Marvine,  A.  C.  Peale,  F.  M.  Endlich,  and  C.  A.  White, 
geological  assistants.    Surveyed  1874-^76. 

758. 

1877 — Hayden  (F.  V.).    Northern  Central  Colorado.    Scale,  4  miles  to 
1  inch,  or  1 :  253,440. 

Accompanying  "Geological  and  geographical  atlas  of  Co]ora<1o and  portions 
of  adjacent  territory."    Folio.    Sheet  XII.    New  York,  1877. 

Published  1878.  A.  R.  Marvine,  A.  C.  Peale,  and  W.  H.  Holmes,  geological 
assistants.    Surveyed  in  1873-74,  and  75. 

759. 

1877— Hayden  (F.  V.).    Central  Colorado.    Scale,  4  miles  to  1  inch,  or 

1 :  253,440. 

Accompanying' 'Geological  and  geographical  atlas  of  Colorado  and  portions 
of  adjacent  territory."    Folio.    Sheet  XIII.    New  York,  1877. 

Published  1878.  F.  M.  Endlich,  A.  C.  Peale,  and  W.  H.  Holmes,  geological 
assistants.    Surveyed  in  1873-74,  aud  75. 

760. 

1877— Hayden  (F.  V.).    Western  Colorado  and  part  of  Utah.    Scale,  4 
miles  to  1  inch,  or  1 :  253,440. 

Accompanying  "  Geological  and  geographical  atlus  of  Colorado  and  (toj-tions 
of  a^acent  territory."    Folio.    Sheet  XIV.    New  York,  1877. 
Published  1878.    A.  C.  Peale  and  W.  H.  Holmes,  geological  assistauta.    Sur- 
'     veyed  in  1874-75,  and  76. 
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761. 

1877 — ^Hayden  (F.  V.).  Southwestern  Colorado  and  parts  of  New 
Mexico,  Arizona,  and  Utah.    Scale,  4  miles  to  1  inch,  or  1 :  253,440. 

Accompanying  *'  Geological  and  geographical  atlas  of  Colorado  and  portions 
of  adjacent  territory."    Folio.    Sheet  XV.    New  York,  1877. 

Published  1878.  W.  H.  Holmes  and  F.  M.  Endlich,  geological  nssintauta. 
Surveyed  in  1874-'75. 

762. 

1877 — Eayden  (F.  V.).  General  geological  map  of  Colorado.  Scale,  12 
miles  to  1  inch. 

Accompanying  '^  Geological  and  geographical  atlas  of  Colorado  and  portions 
of  adjacent  territory."    Folio.    Sheet  IV.    New  York,  1877. 

Published  in  1678.  This  map  has  been  republished  from  the  atlas  for  report 
for  1876,  and  also  for  separate  distribution. 

763. 

1877 — Eayden  (F.  V.).  Southern  Central  Colorado  and  part  of  New 
Mexico.    Scale,  4  miles  to  1  inch,  or  1 :  253,440. 

Accompanying' 'Geological  and  geographical  atlas  of  Co1ora<lo  and  portions 
of  adjacent  territory."    folio.     Sheet  XVI.     New  York,  1877. 
Published  1878.    F.  M.  Endlich,  geological  assistant.     Surveyeil  in  1874-^. 

764. 

1878 — King  (Clarence).  Analytical  geological  map  of  the  area  of  ex- 
ploration of  the  fortieth  parallel.  I.  Archaean  and  granitic  ex- 
posures.   Scale,  30  statute  miles  to  1  inch. 

Accompanying  ^Geological  exploration  of  the  fortieth' parallel."    4*^.     Vol. 
^       I.    Systematic  geology,  p.  1*<J0.    Washington,  1878. 

765. 

1878 — King  (Clarence).  Anal^'tical  geological  map  of  the  area  of  the 
exploration  of  the  fortieth  parallel.  II.  Archseau,  granitic,  and 
paleozoic  exposures.    Scale,  30  statute  miles  to  1  inch. 

Accompanying  "Geological  exploration  of  the  fortieth  parallel."  4°.  Vol. 
I.    Systematic  geology,  p.  248.    Washington,  1878. 

766. 

1878 — King  (Clarence).  Analytical  geological  map  of  the  nrea  of  the 
exploration  of  the  fortieth  parallel.  III.  Pre-mesozoic  and  meso- 
zoic  exposure.    Scale,  30  statute  miles  to  1  inch. 

Accompanying  "  Geological  exploration  of  the  fortieth  parallel."  4^.  Vol. 
I.    Systematic  geology,  p.  356.     Washington,  1878. 

767. 

1878 — King  (Clarence).  Analytical  geological  map  of  the  area  of  the 
exploration  of  tlie  fortieth  parallel.  IV.  Tertiary  exposures. 
Scale,  30  statute  miles  to  1  inch. 

Accompanying  **  Geological  exploration  of  the  fortieth  parallel."  4^.  Vol. 
I.    Systematic  geology,  p.  458.    Washington,  l>iTd, 
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768. 

1878^Kiiig  (Clarence).  Anal^'tical  geological  map.  YIII,  IX,  XI,  and 
XII.  Exposures  of  successive  orographic  disturbances. 

Accompany iog  *^  Geologicul  exploration  of  the  fortieth  parallel/'  4^.  Vol. 
I.    Systematic  geology,  p.  760.     Washington,  1879. 

A  set  of  five  maps  corresponding  to  atlas  maps  I,  II,  III,  IV,  V ;  giving  geo- 
logical axes,  strike,  dip,  and  angle  of  the  strata. 

769. 

1878 — King  (Clarence).  Analytical  geological  map  of  the  area  of  the 
exploration  of  the  fortieth  pai*alle1.  V.  Glaciers  of  the  ice  age. 
Scale,  30  statute  miles  to  an  inch. 

Accompanying  *' Geological  exploration  of  the  fortieth  parallel.^'  4^.  Vol. 
I.     Systematic  geology,  p.  486.    Washington,  1 878. 

This  map  is  not  geological,  but  merely  a  physical  map  giving  a  more  or  less 
exact  topographical  and  physical  map  of  the  country  dnriug  quaternary  time. 

770. 

1878 — King  (Clarence).  Analytical  geological  map  of  the  area  of  the 
exploration  of  the  fortieth  paralleL  YI.  Lakes  of  the  glacial 
period. 

Accompanying  **  Geological  exploration  of  the  fortieth  parallel.''    4°.    Vol. 
I.     Systematic  geology,  p.  529.     Washington,  1878.     . 
A  physical  map,  only. 

771. 

1879 — King  (Clarence).  Analytical  geological  map  of  the  area  of  the 
exploration  of  the  fortieth  pai  allel.  VII.  Tertiary  volcanic  rocks. 
Scale,  30  statute  miles  to  1  inch. 

Accompanying  "  Geological  exploration  of  the  fortieth  paraUel."  4°.  Vol. 
I.    Systematic  geology,  p.  677.    Washington,  1878. 

770 

1878 — Hndge  (B.  F.).    Map  showing  the  superficial  strata  of  Kansas. 

Accompanying  **  Geology  of  Kansas."    Topeka,  1878. 

1879 — Button  (C.  E.).  Geological  map  of  the  district  of  the  high  plateans 
of  Utah.    Scale,  1  inch  to  4  miles. 

Accon)i)anying  "  Report  on  the  geology  of  the  high  plateans  of  Utah,  with 
atlas."    40.    Atlas,  folio,  sheet  II.     New  York,  1879. 

The  atlas  is  dated  1879,  the  report  1880,  and  the  distribution  of  both  took 
place  in  1881. 

774. 

1881 — Becker  (G.  F.).  Geological  map  of  Virginia,  Nevada,  and  immedi- 
ate vicinity.    Scale,  1  inch  =  i,5(K)  feet. 

Accompanying  **  A  summary  of  the  g^^ology  of  the  Comstock  lode  and  the 
Washoe  district."  Second  annual  report-  of  the  United  States  geological  sur- 
vey. ReiM>rt  of  the  Secretary  of  the  Interior  for  1881.  Vol.  Ill,  Plate,  XLVI, 
p.  293.    Washington,  1881. 
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776,  * 

1881 — Button  (0.  £.)•  Sketch  map  showing  the  diBtribution  of  thestrata 
and  eruptive  rocks  in  the  western  part  of  the  plateau  province. 
Scale,  IG  miles  to  1  inch,  or  1 : 1,000,000  nearly. 

Acconipauyiug  ''The  phyeical  geology  of  the  Grand  Calkm  districi."  Sec- 
ond annual  report  of  the  United  States  geological  anrvey.  Report  of  the  Sec- 
retary of  the  Interior  for  1881.  Vol.  III.  In  pocket  in  back  of  Tolame.  Wash- 
ington, 1881. 

776. 

1881 — Emmoni  (S.  F.).  Geological  map  of  Leadville  and  vicinity,  Lake 
County,  Colorado.    Scale  i  mile  to  1  inch,  or  1:2,640. 

Accompanying  '* Abstract  of  report  on  geology  and  mining  industry  of  Lead- 
ville, Lake  county,  Colorado."  Second  annual  report  of  the  United  States 
geological  survey.  Report  of  the  Secretary  of  the  Interior  for  1881,  Vol.  Ill, 
Plate  XLIV,  p.  240.    Washington,  1881. 

Carefully  made  geological  map  of  a  diffloult  and  complicated  district. 
Printed  also  separately. 

777. 

1881 — ^Hague  (Arnold).  Geological  map  of  Buby  Hill,  £ureka  mining 
district,  Nevada. 

Accompany  iug  '*  Report  of  Mr.  Arnold  Hague.  Division  of  the  Pacific''  Sec- 
ond annual  report  of  the  United  States  geological  survey.  Report  of  the  Sec- 
retary of  the  Interior  for  1881.    Vol.  Ill,  PI.  IX,  p.  22.    Washington,  1881. 

778. 

1881 — Sondder  (S.  H.).  The  tertiary  lake  basin  at  Florissant,  Colorado. 
Scale,  1  mile  to  1  inch. 

Accompanying  "  The  tertiary  lake  hasin,  at  Florissant,  Colorado,  between 
South  and  Hayden  Parks.''  In  Bulletin  of  the  U.  S.  Geol.  and  Geogr.  Snrv. 
Territories.    Vol.  VI,  No.  2,  p,  300.    Washington,  1881. 

Black  etching. 
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779. 

IMO — ^Boemer  (Ferdinand).  Topographish-geognostisohe  karte  von 
Texas. 

AccompaDying  **  Texas."    Bonn,  1849. 

A  very  important  geological  map,  the  first  of  Texas. 

780. 

1856^Antifell  (Thomas).  Geological  plan  and  section  from  the  Bio 
Grande  to  the  Pimas  villages,  explored  in  1856  by  Lieut.  John 
G.  Parke.    Scale,  1 : 1,200,000,  nearly. 

Accompanying  **  Reports  of  explorations  and  snrveys  fbr  a  Railroad  route 
from  the  Mississippi  River  to  the  Pacific  Ocean.''  4to.  Vol.  YII,  p.  206. 
Washington,  1857. 

781. 

1856 — ^Blake  (W.  P.).  Geological  map  of  the  route  explored  by  Lieut. 
A.  W.  Whipple,  near  the  parallel  of  the  35^  north  latitude,  from 
the  Mississippi  Biver  to  the  Pacific  Ocean.  Prepared  from  the 
notes  and  collections  of  the  geologist  of  the  expedition,  Mr.  Jules 
Marcou. 

Accompanying  **  Report  of  explorations  and  surveys  for  a  Railrjad  route 
from  the  Mississippi  River  to  the  Pacific  Ocean.''  4to.  Vol.  Ill,  p.  176,  of 
Geological  Report.    Washington,  1856. 

782. 

« 

1857 — Blake  (W.  P.).  Geological  map  of  the  route  explored  by  Gapt. 
John  Pope,  near  the  32d  parallel  of  north  latidude,  from  the  Bed 
Hiver  to  the  Bio  Grande.    Scale  of  1 : 3,000,000. 

Accompanying  '*  Reports  of  explorations  and  surveys  for  a  Railroad  route 
from  the  Mississippi  River  to  the  Pacific  Ocean."  4to.  Vol.  II,  p.  40,  of  Geo- 
logical Report.     Washington,  1655. 

The  date  of  the  publication  of  this  volume  is  very  confused.  At  the  title 
page  the  date  is  1855 ;  on  the  geological  map  it  is  marked  1854  ;  the  report  on 
the  geology  is  dated  1856 ;  and,  finally,  an  explanaUiry  note  to  geological  re- 
port by  John  Pope  is  dated  1857.    This  last  date  is  the  true  one. 
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783. 

1857 — Maroon  (Jules).  Geological  map  of  New  Mexico,  from  a  survey 
made  during  the  months  of  September,  October,  November  and 
December,  1853.    Scale,  1 :  900,000. 

AccompaDying  ''Geology  of  North  America;  with  two  reports  on  the  prai- 
ries of  Arkansas  and  Texas,  the  Rocky  Monutains  of  New  Mexico,  and  the 
Sierra  Nevada  of  California/'  Originally  made  for  the  United  States  Goyem- 
menib.    4to.    Plate  VIII.     Zurich,  1858. 

This  map  is  the  first  geological  map  of  New  Mexico,  and  the  first  detailed 
geological  map  of  any  part  of  the  country  west  of  the  100th  meridian. 

784. 

1868 — Newberry  (J.  S.).  Geological  maps  No.  1  and  No.  2.  Bio  Colo- 
rado of  the  West  (Arizona).  Scale,  12  milcA  to  an  inch,  or 
1 :  700,320. 

Accompanying  '^  Geological  report  of  the  Colorado  exploring  expedition," 
Lieut.  J.  C.  Ives  iu  command.    4to.     Washington,  1861. 

Two  sheets. 

785. 
1870 — ^Hopkins  (F.  V.).    Preliminary  geological  map  of  Louisiana. 

Accompanying  "First  annual  Report  of  the  Louisiana  geological  sonrey, 
l>^9.    Louisiana  State  University,  Baton  Rouge."    New  Orleans,  1870. 

The  same  map,  without  changes  or  alterations,  accompanies  the  Second 
annual  Report  of  the  Louisiana  geol.  surv.,  New  Orleans,  1871. 

786. 
1871 — Hokpins  (F  Y.).    Preliminary  geological  map  of  Louisiana. 

Accompanying  Second  anunal  Report  of  the  Louisiana  geological  survey. 
New  Orleans,  1871. 

See  Hopkins  (F.  V.).     1870— No.  7a5. 

787. 

1871 — Hilg^rd  (E.  W.).    Geological  map  of  the  Mississippi  embayment. 

Accompanying  **0n  the  geological  history  of  the  Gulf  of  Mexico."    Amer. 
Journ.     Sillinian.    3d  scries,  Vol.  II.    New  Haven,  1871. 
Black  etching. 

788. 
1871 — Hilgard  (E.  W.).    Geoh)gical  map  of  the  Mississippi  embayment 

Accompanying  "On  the  geology  of  lower  Louisiana,  and  the  salt  deposits 
on  Petite  Anse  Island."  In  Smithsonian  Contributions  to  knowledge.  4^. 
p.  28.     WashingtiiU,  1872. 

Black  etching. 

789. 

1872 — Loew  (Oscar)  and  Roessler  (A.  R.).  Erforschung  von  Nordwest — 
Texas.     Scale,  1 : 2,5()0,(K)(). 

Aceoini»anying  "  Erft)rschung  des  XonlweRt-thoiles  yon  Texas  im  Jahre, 
1H72.'*  Nuch  den  Auf/.eichnungen  von  Dr.  O.  Loew  nnd  A.  Roessler  susam- 
mengeHtellt  von  Abb.  S.  Gatsohet,  in  New  York.  Petermaun's  geographische 
Mittheilungen    4^.    Vol.  XIX,  Plate  XXIII.     1873.    Gotha,  1873. 
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790. 

1874 — BooMler  (A.  B.).  A.  S.  Iioessler's  latest  map  of  the  State  of 
Texas  exhibitiug  mineral  aud  agricultural  district^},  &c.  Scale, 
20  miles  to  an  inch.    New  York,  1874. 

791. 

1875 — Oilbert  (G.  K.).  Geological  map  of  the  Nutria  fold  and  Zuni 
range.    Scale,  8  miles  to  1  inch. 

AocouipauyiDg  **Geolo«?y  of  portions  of  New  Mexico  and  Arizona;"  in 
Report  upon  geographical  and  geological  snrveys  west  of  the  100th  meridian, 
in  charge  of  first  Lieut.  Geo.  M.  Wheeler.  Vol.  Ill,  geology.  4°.  p.  561. 
Washington,  1^75. 

Black  etching. 

792. 


ier  (A.  R.).  Map  of  Llano  County  (Texas)  showing  geology, 
mineral  localities,  topography,  &c.  Scale,  4,000  varas  to  an  inch. 
New  York,  1875. 

793. 

1876--Oilbert  (G.  K.),  Marvine  (A.  E.),  and  Howell  (E.  E.).  Parts  of 
Northern  and  Northwestern  Arizona  aud  Southern  Utah. 
Scale,  1  inch  to  9  miles,  or  1:506,880. 

Accompanying  ^^ Geological  atlas  projected  to  illustrate  geographical  ex- 
plorations and  surveys  west  of  the  100th  meridian  of  longitude,  under  the 
command  of  First  Lieut.  Geo.  M.  Wheeler."  Sheet  number  G7.  New  York, 
1876. 

794. 

1877— Marcon  (Jules),  Oilbert  (G.  K.),  aud  Marvine  (A.  E.).  Parts  of  Cen- 
tral and  Western  Arizona.    Scale,  1  inch  to  8  miles,  or  1:506,880. 

Accompanying  ''  Geological  atlas  projected  to  illustrate  geographical  ex- 
plorations aud  surveys  west  of  the  lOOth  meridian  of  longitude,  under  the 
ocmmand  of  First  Lieut.  Geo.  M.  Wheeler."  Sheet  number  75.  New  York, 
1877. 

795. 

1877--Gilbert  (G.  K.),  Marvine  (A.  R.),  aud  Howell  (E.  E.).  Part  of  Eafit- 
ern  Arizona  and  Western  New  Mexico.  Scale,  1  inch  to  8  miles, 
1:500,880. 

Accompauyiug  ** Geological  atlas  projected  to  illustrare  geographical  ex- 
plorations aud  surveys  west  of  the  lOOth  meridian  of  longitude,  under  the 
command  of  First  Lieut.  Geo.  M.  Wheeler."  Sheet  number  76.  New  York, 
1877. 

Although  my  notes  of  1853-1854  of  the  exploration  of  Lieut.  A.  W.  Whip- 
ple have  beeu  made  use  of  to  a  certain  extent  for  the  geographical  distribu- 
tion of  the  basalt,  tiiussic,  aud  carboniferous  rocks,  I  requested  Lieutenant 
Wheeler  to  withdraw  my  name  from  the  list  of  geological  assistants,  on  the 
groimd  of  difference  of  opinion  in  regard  to  the  geological  age  of  several  groups 

of  rocks.— J.  Marcou. 
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796. 

1877— Gilbert  (G.  K.),  Howell  (E.  B.),  and  loew  (Oscar).  Parts  of  Eastern 
and  Southeastern  Arizona,  Western  and  Soathwestem  New 
Mexico.    Scale,  1  inch  to  8  miles,  or  1 :  506,880. 

Accompanying  '*  Geological  atlas  projected  to  illnstrate  geographical  ex- 
plorations and.snrveys  west  of  the  100th  meridian  of  longitude,  under  the 
command  of  First  Lieiit.  Geo.  M.  Wheeler."    Sheet  unmher  83.  New  York,  1(^77. 

The  Wheeler  Geological  Atlas,  containing  eleven  sheete,  pnbliahed  between 
1875  and  1881,  inclnsive,  is  a  very  important  contribution  to  our  knowledge 
of  the  geology  of  the  western  regions. 

797. 

1877 — Stevenson  (J.  J.)*  Part  of  North  Oentfal  New  Mexico.  Scale,  1 
inch  to  4  miles,  or  1:253,440. 

Accompanying  ^^  Geological  atlas  projected  to  iUustrate  geographical  ex- * 
plorations  and  surveys  west  of  the  100th  meridian  of  longitude,  under  the 
command  of  First  Lieut.  Geo.  M.  Wheeler."    (New  York.)    (1877.) 

See  the  same  map  by  Stevenson  (J.  J. ),  1881— No.  800. 

798. 

1881— Gilbert  (O.  K.),  Marvine  (A.  B.),  and  Howell  (E.  E.).  Parts  of 
Colorado  and  New  Mexico.    Scale,  1  inch  Co  4  miles,  or  1 :  253,440. 

Accompanying  ^^  Geological  atlas  projected  to  illustrate  geographical  ex- 
plorations and  surveys  west  of  the  100th  meridian  of  longitude,  under  the 
command  of  First  Lieut.  Geo.  M.  Wheeler."    New  York,  1876. 

Parts  of  sheets  number  69, 77,  and  78  of  the  geographical  atlas,  but  in  one 
sheet  only  of  geological  atlas. 

799. 

1881 — Stevenson  (J.  J.).  Parts  of  Southern  Colorado  and  Northern  New 
Mexico.    Scale  1  inch  to  4  miles,  or  1 :  253,440. 

Accompanying  '*  Geological  atlas  projected  to  illustrate  geographical  ex- 
plorations and  surveys  west  of  the  100th  meridian  of  longitude,  under  the 
command  of  First  Lieut.  Geo.  M.  Wheeler."  Sheet  number  70  A.  New  York, 
1881. 

A  first  and  very  limited  issue  of  this  sheet  was  issued  in  May,  1877. 

800. 

1881— Stevenson  (J.  J.).  Part  of  North  Central  New  Mexico.  Scale,  1 
inch  to  4  miles,  or  1:253,440. 

Accompanying  ^'Geological  atlas  projected  to  iUustrate  geographical  ex- 
plorations and  surveys  west  of  the  100th  meridian  of  longitude,  under  the 
command  of  First  Lient.  Geo.  M.  Wheeler."  Sheet  number  70  C.  New  York, 
1881. 

It  is  a  second  edition;  the  first  being  issued  in  May,  1877,  but  not  dis- 
tributed. 
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801. 

1881 — Steyenton  (J.  J.).    Part  of  Colorado  and  Kew  Mexico.    Scale,  1 

inch  to  4  miles,  or  1 :  253,440. 

« 

Acconipanyiiig  **  Geological  atlas  projeclecl  to  illastrate  geographical  ex- 
plorations and  surveys  west  of  the  100th  meridian  longitude,  under  the  oom- 
mand  of  First  Lieut.  Geo.  M.  Wheeler."    New  York,  18bl. 

Parts  of  sheets  numbers  (i9  B,  69  D,  77  B,  and  78  A,  in  one  single  sheet. 

Prof.  Cope  and  Dr.  Oscar  Loe  assisted  in  part  for  tho  fragment  of  map 
No.  69  D. 

N.  B. — The  three  last  maps  by  Stevenson  (J.  J.),  Nos.  779, 800,  and  801,  were 
placed  in  pocket  in  back  of  Vol.  III.— Supplement — Geology. — In  Report 
upon  Unite  States  geographical  surveys  west  of  the  lOOfh  meridian,  in  charged 
of  Captain  Geo.  M.  Wheeler.    4^.    Washington,  1881. 
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802. 

1882 — Bnrkhart  (Joseph).  Geognostische  Skizze  des  We^^es  von  Tlalpa- 
jahua  nach  IIuetaiDo  clem  Jorullo  uud  Valladolid.  Maasstab 
von  20  leguas  26.63  auf  einen  Grad. 

Aocompanyiug  '^GoognostichuBcracrkiiugen,  gesainmelt  aafeinerReise  von 
TlalpujahuanachHuetanio,  deni  Jonillo,  Patzcuaru,  und  Valladolid,  im  Staate 
von  Michoacan."  Karet^u  ArcLiv  fUr  Mineralogie,  &o.  Vol.  V,  Plate  III. 
Berlin,  1^32. 

803. 

1836 — Bnrkhart  (Joseph).    Karte  des  Cebirges  von  Zacatecas. 

Accompanying  ^'Aufonthalt  und  ReiHen  in  Mexico  in  don  Jahreu  1825  bis 
1884."    Stuttgart,  1836. 
Not  seen. 

804. 

1838 — Oaleotti  (H.  G.)  Carte  g6ognostique  des  environs  de  Zimapan 
au  M^xique. 

Accompanying  *'  Notice  g^ologique  snr  lea  environs  de  San  Jos^  del  Oro." 
Bulletin  do  TAcad^mie  royalo  do  Belgique,  Vol.  V,  p.  737.     Bnixellea,  1838. 

805. 

1864 — EglofEstein  (Baron  F.  W.)  and  Gerolt  (Baron  Frederich  von).  Geo- 
logical map  and  profiles  of  some  of  the  principal  mining  dis- 
tricts of  Mexico.    Scale  of  12  miles  to  the  inch,  or  1 :  760,320. 

Accompanying  *'CoutributioD8  to  the  geology  and  the  physical  geography 
of  Mexico."    New  York,  1864. 

Egloffstein  \h  only  the  editor.  The  true  author  of  the  geological  map,  pro- 
files, and  descriptiouH  is  Baron  Frederick  von  Gerolt,  formerly  Prussian  min- 
ister  at  Mexico  and  afterwards  at  Washiugton. 

806. 

1866— Dollfas  ( Augnste)  and  Montserrat (Engine  de).  Groquis  g6olo^ique 
et  topographique  des  environs  de  Toluca.    Scale,  1 :  300,000. 

Accompanying  ''Archives  de  la  commission  scientifiquo  da  Mexique.'' 
Tome  III,  p.  28.    Paris,  1JH67. 

807. 

1867— Dollftis  (Augnste),  Montserrat  (Eugene  de),  et  Pavie  (Paal).  Carte 
g^ologique  du  district  minier  de  Zomelahuacan.    Scale,  1 :  75,000. 

Accompanying  '*  Archives  de  la  commission  scientifique  da  Mexique." 
Tome  U,  p.  338.    Paris,  1867. 
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808. 

1871 — Barroso  (Agustin).  Carta  geologica  del  istmo  de  Tehuantepec, 
formada  por  la  comision  Mexicana  que  exploro  el  Istmo  el  ano. 
1871.    Scale,  1 :  500,000. 

Accompanying  ^^Menioria  sobre  la  geologiadel  istmo  de  Tehaantepec." 
Anales  del  ministerio  de  Fomento  de  la  republica  Mexicana."  Tome  III,  p. 
330.    Mexico,  1880. 

Date  of  exploration,  1871.  Date  of  report,  April,  1874,  and  date  of  publica- 
tion, 1880. 

809. 

1871 — Castillo  (Antonio  del).  Mapa  topografico  y  geognostico  de  las 
immediaciones  de  las  minas  de  azogue  del  Tequezquite  en  el  de- 
partmento  de  Zacatecas.    Scale,  3,000  varas  mexicanas. 

Accompanying  ^'  Memoria  sobre  las  Minas  de  azogne  de  America."    La  Nat- 
nraleza,  p.  48.    4^.     Mexico,  1871. 
Black,  with  mineralogical  indications. 

810. 
1871 — Spear  (J.  C).    Geological  map  of  the  isthmus  of  Tehuantepec. 

Accompanying  **  Reports  of  exploration  and  surveys,  to  ascertain  the  prac- 
ticability of  a  ship  canal  between  the  Atlantic  and  Pacific  Oceans,"  by  Robert 
W.  Shufeldt,  Captain,  U.  S.  N.     4©.    Washington,  1872. 

More  exactly,  a  mineralogical  and  lithological  map. 

811. 

1873 — Baroena  (Mariano).  Oroqais  geologico  de  una  parte  del  estado 
de  Queretaro. 

Accompanying  ^*  Memoria  preeeutada  al  Senor  don  Bias  Balcarcel,  director 
de  la  escnela  especial  de  Ingenieros."  Ministerio  de  justicia  e  instmocion 
publica  de  los  Etados-Unidos  Mexicanos.    P.  9.    4^.    Mexico,  1873. 

812.       , 

1876 — Iglesias  (Miguel),  Barcena  (Mariano),  et  Katnte  (J.  I.).  Piano 
geologico  del  volcan  del  Ceboruco.    Scale,  1 :  75,000. 

Accompanying  *' Memoria  de  la  comision  exploradora  del  volcan  del  Ce- 
bomco,"  near  Topic  Jalisco.  Anales  del  ministerio  de  Fomento  de  la  repub- 
lica Mexicana.    Tomo  I,  p.  115,  febrero  dc  1877.    Mexico,  1877. 

813. 

1876 — Baroena  (Mariano).  Carta  geologica  de  una  parte  del  estado  de 
Aguas  Galientes. 

Accompanying  ^*Noticia  geologica  del  Estado  de  Aguas  calientes."  £1 
Propagador  indnstrial.    Tomo  I,  p.  348.    4^.    Mexico,  1876. 

814. 

1877 — Baroena  (Mariano).  Formacion  geologica  del  caniino  de  Pachuca 
a  Jaca]a  y  del  distrito  de  este  nombre,  en  el  estado  de  Hidalgo. 

Accompanying  '^Noticia  cientiiica  de  una  parte  del  estado  de  Hidalgo.'' 
Anales  del  Ministerio  de  Fomento  de  la  republica  Mexicana.  Tomo  I.  Marzo 
de  1877,  p.  340.    Mexico,     1877. 
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XIX.— 'WBST  INDIES  OR  ANTIUiBS,  COMPRISINa  ALL'THB  I8I1AND8 

BETWUEN  THE  BAHAMAS  AND  TRINIDAD. 

815. 

1819 — ^Nugent  (Nicholas).  Map  of  the  island  of  Antigua,  in  the  West 
Indies. 

AocompaDying  *^A  sketch  of  the  geology  of  the  island  of  Antigaa."  Trans- 
actions of  the  Geological  Society.    4^.  Vol.  V,  Plate  XXXII.    London,  1821. 

816. 

18S1 — Mayoook  (J.  D.).    Geological  map  of  Barbadoes. 

Accoinpanying  ^'  Geological  description  of  Barbadoes,  with  a  map  of  the  is- 
land." The  qnarterly  journal  of  science  of  the  Royal  Institution  of  Great 
Britain.    Volume  XI,  PI.  I.    London,  1821. 

817. 

18S6 — Dela  Beche  (H.  T.).    Geological  map  of  part  of  Jamaica. 

Accompanying  "  Kemarks  on  the  geology  of  Jamaica."    Transactions  of  the 
Geological  Society,  2d  series,  4""    Vol.  II,  PaH  II,  Plate  XVIII.    London,  1827. 

818. 

1843 — Taylor  (B.  C.).  Boagh  sketch  or  reconnaissance  of  the  copper 
region  and  of  the  geology  of  the  Savanna  region  of  Gibara  in  the 
island  of  Cuba.    Scale,  1  mile  to  1  inch. 

Accompanying  '*  Memoir  on  the  charactt'r  and  prospects  of  the  copper  region 
of  Gihara,  and  a  sketch  of  the  geology  of  the  northeast  part  of  the  island  of 
Cuba."  Trans.  Amer.  Phil.  Soc.  New  Series,  4^,  Vol.  IX,  Article  VII,  Plate 
XXXIII.    Philadelphia,  1846. 

Black  with  geological  indications. 

819. 

I860— Wall  (G.  P.)  and  Sawkins  (J.  G.).    Geological  map  of  Trinidad. 
Scale,  1  inch  to  4  miles. 

Accompanying  *'  Report  on  the  geology  of  Trinidad.^    London,  1860. 

820. 

1864— Duncan  (P.  M.)  and  Wall  (G.  P.).  Geological  sketoh-map  of  the 
district  of  upper  Clarendon,  Jamaica. 

Accompanying  *'A  notice  of  the  geology  of  Jamaica,  especially  with  reference 
to  the  district  of  Clarendon.''  Journ,  (repl.  3oc.  Jx>ndon,  Vol.  XXI,  p»3, 
London,  1865. 

Black  etching. 
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821. 

1866 — Sawkini  (J.  O.)  and  Brown  (0.  Bamngton).    Geological  map  of 
Jamaica.    Scale,  one  mile  to  ^  of  an  inch,  or  1 :  253,410. 

Accompanying  '*  Reports  on  the  geology  of  Jamaica.''    London,  1869. 

822. 

1866— Julian  (A.  A.).    Key  of  Sombrero,  W.  I.     Scale,  800  feet  to  the 
inch. 

Accompanying  **  On  the  geology  of  the  Key  of  Sombrero,  West  India."  An- 
nals of  Lyceum  of  Natural  History  of  New  York,  VoL  Vni,  Plate  IV.  New 
York,  1867. 

Black  etching. 

823. 

1871 — Cleve  (P.  T.).    Map  of  Salt  Island,  Cooper  Island,  Ginger  Island, 
and  Bound  Eock. 

Accompanying  ''On  the  geology  of  the  northeastern  West  India  Islands." 
Kongl.  Svenska  Yetenskaps-Akademiens  Handlingar,  Bandet  9,  No.  12,  p.  13. 
40.    Stockholm,  1871. 

Black  etching. 

824. 

1871— Cleve  (P.  T.).    No  title  (map  of  Puerto  Eico). 

Accompanying  *'  On  the  geology  of  the  northeastern  West  India  Islands." 
Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar  Bandet  9,  No.  12,  p.  15. 
40.    Stockholm,  1871. 

Black  etching. 

825. 

1871— Cleve  (P.  T.).    Ko  titie  (map  of  Saba  Island). 

Accompanying  ^'On  the  geology  of  the  northeastern  West  India  Islands." 
Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar,  Bandet  9,  No.  12,  p.  19. 
4^,    Stockholm,  1871. 

Black  etching. 

826. 

1871— Cleve  (P.  T.).    Map  of  St.  Martin. 

Accompanying  *'0n  the  geology  of  the  northeastern  West  India  Islands." 
Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar,  Bandet  9,  No.  12,  p.  23. 
40.    Stockholm,  1871. 

Black  etching. 

827. 

1871 — Cleve  (P.  T.).    Geological  map  over  the  northeastern  West  India 
Islands.    Scale,  n-?5i.ooo« 

Accompanying  ''On  the  geology  of  the  northeastern  West  India  Islands." 
Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar,  Bandet  9,  No.  12,  Tafl. 
I.    4^.    Stockholm,  1871. 

Black  etching. 
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828. 

1871 — Cleye  (P.  T.).  Geological  map  over  a  part  of  the  Virgin  Islands, 
W.I. 

Accompanying  "  On  the  geology  of  the  northeaatem  West  India  Islands.'' 
Kongl.  Svenska  Yetenskaps-Akademiens  Handlingar,  Bandet  9,  No.  12,  Tafl. 
II.    4°.    Stockholm,  1871. 

Black  etching. 

829. 

1871 — Cleye  (P.  T.).    Geological  map  over  St.  Croix. 
Scale,  r«-sV(n>- 

Accompanying  ^*0n  the  geology  of  the  northeastern  West  India  Islands." 
Kongl.  Svenska  Vetenskaps-Akademiens  Uandlingar,  Bandet  9,  No.  12,  Tafl. 
II.    40.     Stockholm,  1871. 

Black  etching. 

830. 

1871 — Cleve  (P.  T.).    Geological  map  over  St  Bartholomew. 

Accompanying  **  On  the  geology  of  the  northeastern  West  India  Islanda." 
Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar,  Bandet  9,  No.  12,  Tafl. 
II.    40.    Stockholm,  1871. 

Black  etching. 

831. 

1873~Oabb  (W.  M.).  Geological  map  of  the  Republic  of  Santo  Do- 
mingo.   Scale,  12  miles  to  the  inch. 

Accompanying  '^  On  the  topography  and  geology  of  Santo  Domingo."  Trans. 
Amer.  Phil.  Soc.,  New  Series,  Vol.  XV,  Article  IV,  p.  260.  4°.  Philadelphia, 
1881. 

832. 

1877 — Ouppy  (R.  J.  L.).  Sketch  map  of  the  northwestern  part  of  Trin- 
idad. 

Accompanying  **  On  the  physical  geography  and  fossils  of  the  older  rocks 
of  Trinidad.^'    Proceedings  of  the  Scientific  Association  of  Trinidad,  Vol.  II, 
•  p.  115.     Port  of  Spain,  1877. 
Black  etching. 

833. 

1880 — Salterain  7  Legarra  (Pedro).  Mapa  geol6gico  y  topogrdfico  en 
bosquejo  de  h^  jurisdicciones  de  la  Habana  y  Guanabacoa  (Isla 
de  Cuba).    Scale,  1 :  200,000. 

Accompanying  ^^Apuntcs  fisico-geoMgicos  de  la  Hahana  y  Gnanabacoa.*'  Bo- 
letin  de  la  comision  del  mapa  gool6gico  de  £8pafia,  tomo  VII.  Lamina  D. 
Madrid,  1880. 

An  important  and  well  executed  map.     Published  also  separately. 
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GUA, AND  COSTA  RICA 

834. 

1866-1866 — Bollfai  (Auguste)  aod  de  Montserrat  (Eugene).  Esqnisae 
d'ane  carte  g^ologique  d'une  partie  des  r^publiques  de  Guatemala 
et  de  Salvador  (Ami^rique  Centrale).    Scale,  1 :  761,000. 

Accompanying  '^  Voyage  gdologique  dans  les  r^pnbliques  de  Gaatemala  et 
de  Salvador."    Planche  V.    40.    Paris,  1868. 
Very  important  and  well  executed. 

(149) 


ZXL— 80UTB  AMERICA  IN  GBllERAXk 

835. 

1842 — Orbigny  (Alcide  d').    Carte  de  PAm^riqae  m^ridionale  indiqnant 
668  diff^rentes  ^poqaes  g^ologiques. 

Accompany ing   '*  Voyage  dans  rAm^rique  mMdioDale,"  tome  III,  3"^, 
partie :  Q^logie.    Atlas.    Planche  X.    Paris,  1842. 
Black  etching. 

836. 

1866 — ^Foetterle  (Franz).    Geologische  tTbersichtsEarte  von  Siid-Ame- 
rika.    Scale,  1 :  25,000,000. 

Accompanying  *'Die  Geologie  von  SUd-Amerika.''  Petermann's  geographic 
scheMittheilangen,  Jahrgangld56,  vo).II,p.  187.    Plate  11.   4^.    Gothayl856. 

837. 

1868— Martin  de  Monssy  (Y.).    Carte  physique  de  I'Am^riqae  da  Sudl 

Accompanying  **  Description  g^graphiqae  et  statistique  de  la  Confifidfo^ 
Hon  Argentine/'  2««  Mition.    Atlas.    Planche  XIX.    folio.    Paris,  1873. 

A  compilation  of  Foetterle  and  Marcon  geological  maps  of  South  America 
and  The  World. 
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838. 

1839— Degenhardt  (Carl).  Plan-Umgegeud  von  El  Quarzo  der  Salzquel- 
leu  and  der  Goldseifcnwercko.  Maasstab  von  900  englischen 
Lachteru  k  6  Fass. 

Accompanying  **  Ueber  die  Salzquellen  des  nordlichen  Theiles  der  Provinz 
Antioqiiia  uud  die  Gebirfj^formatiouen  der  Umgebung  yon  MedeUin  im  Frei- 
staate  von  Nen-Grenada.'^  Karsieu:  Arcfaiv  fUr  Mineralogie,  etc.  Vol.  XIL 
Taf.  I.    Berlin,  1839. 

839. 

1841 — Degenhardt  (Carl).  Carte  g^ologiqne  du  district  de  la  B^ja, 
province  de  Pamplona,  Colombie. 

AccompaDyiug  ''Monatsbericlite  ttber  die  Verbandlangen  der  Geaeilaohaft 
ftir  Erdknnde  zn  Berlin."    Berlin,  1842. 
Not  seen. 

840. 

1850 — ^Kanten  (Hermann).  Geognostische  Earte  des  nordostlichen 
Venezuela. 

Accompanying  ''Beitrag  zur  Kenntniss  der  Gesteine  des  nordlichen  Vene- 
zuela.'' In  the  Zeitschrift  der  deutschen  geologischen  Gesellsohaft.  II.  Band. 
Taf.  XI.    Berlin,  1850. 

841. 

1850 — Anonymous.    Isthmus  of  Panama;  geological  coloring. 

Accompanying  the  upper  left  hand  comer  of  ''A  new  map  of  Central 
America,  showing  the  different  lines  of  Atlantic  and  Pacific  communication." 
Published  by  J.  Distnmel.    New  York,  1850. 

A  fancy  geological  map  made  for  the  gold  seekers  of  California,  1849-^50. 

842. 

1868— Taylor  (B.  0.)-  A  map  of  the  Bio  Palenqne,  B.  Escribanos,  B. 
Valencia,  and  B,  del  Bey,  in  tbe  auriferous  porphyry  region  of 
the  Province  of  Veraguas  and  Isthmus  of  Panama.  Scale  of  | 
of  an  inch  to  a  mile. 

AooompaDying  **  Sabitanoe  of  notes  made  daring  a  geological  reoonnaia* 
sanoe  in  the  anriferons  porphyry  region  next  the  Caribbean  Sea."  Joom* 
Acad.  Nat.  Sciences  of  Philadelphfa.  4^.  2d  Series.  Vol.  II.  Article  IX,  p. 
184.    Plate  X.    Philadelphia,  1850.'54 

Black,  with  geologioal  indioations. 
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843. 

18S6 — Kanten  (Hermann).    Karte  der  Yerbreitang  der  geognostischen 
Formatiotaen  in  Colnmbien. 

AccompaDying   '*Die  geognostischen  Verbaltnisse  Nen-Granada's."    Yer* 
bandlongen  der  Versammlnng  dentscber  Natnrforscber.    4^.    Wien,  1866. 

844. 

1866 — Kanten  (Hermann).    Columbien  zur  Zeit  der  Kreideformation. 

Accompanying   **  Die  geognostiscben  Verbaltnisse  Neu-Granada*8."    Yer- 
bandlnugen  dor  Versammlung  dentscber  Natnrforscber.    4^.     Wicn,  1856. 
Black  etching.    This  map  is  on  the  same  sheet  with  the  one  previously  cited. 

845. 

1860— Wall  (6.  P.).    Maps  and  sections  of  the  northern  part  of  South 
America. 

Accompanying  **0u  the  geology  of  a  part  of  Yenesuela  and  of  Trinidad." 
Jonm.  Geol.  Soc.  London.    Vol.  XYI,  p.  460.    liondon,  1860. 
Black  etching. 
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846. 

1841 — Clanssen  (P.).  Carte  g^ologiqae  d'uDe  partie  de  I9  province  de 
Minas  Geraes  au  Br6sil. 

Accompanying  **  Notes  g^ologiques  siir  la  province  de  Minas  Greraes  au 
Brdsil."    Ball.  Acad,  royal  de  Broxolles,  tome  VIII,  No.  5.    Bmxelles,  1841. 

847. 

1854 — Foetterle  (Francisco)  and  Haidinger  (Guilberme).  Golpe  de  vista 
geologico  do  Brezil  e  de  algunas  outras  partes  ceutraes  de  Ame- 
rica do  Snl.    Scale  1 :  15,000,000. 

Accompanying  ^^Die  geologiscbe  Ucbersiclitskarte  des  mlttleren  Theiles 
von  Siid-Amerika."    Wien,  April,  1854. 

This  map,  in  Portugaese  language,  and  published  with  a  memoir  in  Ger- 
man to  explain  it,  was  constructed  for  Prof.  Dr.  von  Martins,  of  Mlinchen,  for 
his  great  work  on  Brazil. 

848. 

1871 — ^Hartt  (C.  F.).  Sketch  map  of  vicinity  of  Monte  Alegre  and 
Erer6. 

Accompanying  **  Contributions  to  the  geology  and  physical  geography  of 
the  Lower  Amazonas,"  in  Bulletin  Buffalo's  Soc.  Nat.  Sciences,  p.  201.  BnffiEdo, 
1871. 

Black,  with  geological  indications. 

849. 

1873 — ^Brown  (G.  Barrington).  Geological  map  of  British  Gniana.  Scale, 
one  inch  to  13:6  geographical  miles. 

Accompanying  ''Reports  on  the  physical,  descriptive,  and  economic  geology 
of  British  Guiana,"  by  C.  B.  Brown  and  J.  G.  Sawkins.    London,  1875. 

850. 

1879— Brown  (G.  Barrington).  Map  of  a  portion  of  Sonth  America, 
showing  the  position  and  extent  of  the  old  river-deposit  on  the 
Amazon,  east  of  Tabatinga. 

Accompanying  **  On  the  ancient  river-deposit  of  the  Amazon.''  Jour.  Geol. 
Soo.  London,  Vol.  XXXV,  p.  763.    Plate  XXXVIII.    London,  1879. 
Black  etching. 
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XXZV.— PARAQUAT,  URUGnAT,  RBPUBLICA  AROBNTnTA,  PATA- 
GONIA, FALKLAND  ISLANDS  OR  ISLAS  BCALTINA4  AND 
TIBRRA  DEL  FUEGO. 

851. 

183S— Orbigny  (Alcide  d').  Carte  g^ologique  d'ane  partie  de  la  B6pa- 
blique  Argentine,  comprenant  lee  provinoes  de  Corrieotes  et  dea 
Missions. 

Accompanying  <<  Voyage  dans  FAm^riqae  m^ridionale";  partie  hiatoriqaa. 
Atlaa.    Carte  No.  3.    Paris,  1835. 

852. 

188S— Orbigny  (Alcide  d').  Carte  g6ologiqae  d'one  partie  de  la  B^pn- 
bliqae  Argentine,  comprenant  les  provinces  de  Santa  F6,  d'Entre- 
Bios,  de  Buenos- Aires,  et  la  partie  septentriouale  de  la  Patagonie. 
Scale,  20  lienes  au  degr6. 

Accompanying  "  Voyage  dans  FAm^riqae  m^ridionale'';  partie  hiatoriqne. 
Atlas.    Carte  No.  1.    Paris,  1838. 

853. 

1867— Bravard  (Angnste).  Mapa  geologico  y  topografico  de  los  alrede- 
dores  de  Bahia  Blanca.    Buenos  Ayres,  1857. 

Unseen.  Copied  from  ''Compte  rendu  de  la  Soci6t6  de  Gdographie  de 
Paris,"  No.  1,  1884,  p.  32,  Paris,  where  the  name  of  the  author  is  given  aa 
Rayard. 

854. 

1888— Kartin  de  Honiiy  (V.).  Carte  physique  de  la  Confederation  Ar- 
gentine. 

Acoompanying  ''Description  gteg^phiqae  et  statistiqae  de  la  ConfiSd^ra- 
tion  Argentine.''    Denzi^me  Edition,  atlas,  planche  XX.    folio.    Paris,  1873. 

866. 

1876— Stelner  (Alfr.),  A  geological  map  of  a  part  of  the  Argentine 
Bepublic. 

Accompanying  "Boletin  de  la  Aoademia  nacional  de  oieaelM  exactaa  tor* 
istentes  en  la  nniyersidad,"  Vol.  I.    Bnenos  Ayresi  1875i 
Unseen;  published  by  Dr.  Bnrmeister. 
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856. 

1876 — ^Burmeiiter  (Hermann).  Carter  gtegnostique  d'ane  partie  de  la 
B6pablique  Argentine  entare  les  65^-73^  de  longitude  et  25^-340 
de  latitude. 

Aocompanying  "Tableau  g^gnoetique  de  la  R^publique  Argentine.  De- 
Boription  physique  de  la  R^publique  Argentine."  Tome  II,  livre  lY,  p.  151. 
Paris,  1876. 

857. 

1876 — Schiokendantz  (Federico).  No  title.  (A  small  sketch  map  of  a 
part  of  the  province  of  Gatamarca.) 

Accompanying  **  The  natural  sulphates  of  the  province  of  Catamaroa.''  In, 
The  Argentine  Republic,  by  Richard  Napp,  p.  215.    Buenos  Aires,  1876. 
Black,  with  geological  inscriptions. 

858. 
1880 — Lallemant  (O.  A.).    Los  lavaderos  y  criaderos  anrif^ros. 

Accompanying  ''Notos  sobre  los  lavaderos  y  criaderos  aurif^roe  de  los 
Cerritos  Blancos  en  la  sierra  de  San  Luis."  Anales  de  la  Sociedad  cientifica 
Argentina.    Tomo  IX,  Entrega  Y,  p.  208.  Buenos  Aires,  1880. 

Black  etching ;  the  text  says  it  is  colored,  los  lavaderos  =  color  de  carmin; 
los  cumulos  de  traquita  =  color  amarillo. 
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ZXV.— CBn.S,  BOLIVIA,  AKD  PSIltT. 

859. 

1827 — Bivero  (M.  de).    View  and  topographical  plan  of  the  new  town 
of  the  hill  Pasco,  taken  from  the  lake  of  Qainlacocha. 

Accompanying  "A  sketch  of  the  rich  mine  of  Pasco."  Amer.  Joorn.  Silli- 
mann.     Vol.  XV.    Now  Haven,  1829. 

This  map  is  colored  lithologically  in  five  colore.  Translated  from  Journal 
of  Natural  Science  and  National  and  Foreign  Industry  of  M.  deRivero.  Vol. 
I,  No.  2.     Lima,  1828. 

860. 

1840 — Domeyko  (Iguace).    Esquisse  d'une  carte  g^ologique  de  la  vallte 
d'Elqui. 

Accompanying  ^^Sur  un  terrain  stratifi^  situd  dans  le  haat  des  Cordilli^res, 
et  sur  les  silons  m^tallif^res  qui  I'accompagnent."  Annaies  des  miDea,  3e  s^rie, 
Tome  XVIII,  PI.  II,  p.  59.     Paris,  1840.  • 

Black  etching. 

861. 

1842 — Orbigny  ( Alcide  d').   Carte  g6ologique  de  la  R^publique  de  Bolivia. 

Accompanying  "  Voyage  dans  PAmdrique  mdridionale.''  Tome  III,3™*pArtie. 
G<k)logie.    Atlas.    Carte  No.  4.     Paris,  1842. 

The  most  important  geological  map  on  South  America,  giving  data  on  the 
geological  structure  of  the  Andes,  for  the  firat  time  in  geology. 

862. 
1846 — Domeyko  (Ignace).    Carte  g^ologique  et  min^ralogiqne  dn  OhilL 

Accompanying  **  Recherches  snr  la  coostitntion  g^logiqne  da  Chili."    An- 
naies des  mines,  4«  s^rie  Vol.  IX,  Planche  IV,  p.  365.    Paris,  1A46. 
Black  etching.    The  first  important  and  exact  geological  work  on  ChilL 

863. 
1848— Domeyko  (Ignace). .  Carte  g^ologique  des  environs  de  Goqnimbo. 

Accompanying  **  Sur  le  terrain  tertiaire  et  les  lignes  d'ancien  niveau  da 
rOc^an  dn  and,  anz  environs  de  Coquimbo  (Chili)."  Annaies  des  mines,  4* 
s^rie.    Vol.  XIV,  p.  153,  PI.  II.    Paris,  1848. 

Black  etching. 

864. 

1848 — ^Domeyko  (Ignace).    Carte  g^ologiqne  des  environs  de  la  Oonoep- 
don. 

Accompanying  '*  Snr  la  composition  g^logiqne  da  Chili,  4  la  laUtode  de 
Concepcion,  depnis  la  bale  de  Taloahnano  Jasqa'  an  sommet  de  la  ooidilttie 
de  Pichachen,  oomprenant  la  description  da  Tolcan  d'Antaco."  Annaies  des 
mines,  4*  s^rie.    Vol.  XFV,  pp.  163  et  186.   PI,  lU.    PsriSi  1848, 

Black  etching. 

(156) 


MARcou.l  CHILE,    BOLIVIA,    AND   PERU.  157 

865. 

I860 — Forbes  (David).  Geological  sketch  map  of  part  of  Bolivia  and 
Peru. 

Accompanying  *'  Report  on  the  geology  of  SouMi  America,  by  David  Forbes. 
Part  I.  Bolivia  and  Soutbem  Peru,  witb  notes  on  tbe  fossils,  by  Huxley,  Sal- 
ter,  and  Jones.*'    Jouru.  Geol.  Soc.  London.     Vol.  XVII.    London,  1861. 

An  important  map,  on  a  very  small  scale,  which  corrects  some  parts  of 
d'Orbigny's  map ;  it  is  also  separately  printed. 

8G6. 

1867-^Simonm  (Louis).  Carte  des  terrains  ui^talliferes  du  Chili,  d'aprte 
Gay  et  Domeyko. 

Accompanying  **  La  vie  sonterraine,  on  los  mines  et  les  mineurs.*'  Carte 
XII,  p.  424.    Paris,  1867. 

807. 

1868 — Concha  i  Tore  (Enrique).  Piano  que  indiqua  la  situacion  del 
Terreno  Terciario  inferior  i  cretaceo  superior  entre  los  Puertos  de 
Tom6  i  Leuvu. 

Accompanying  ^^Memoria  sobre  los  formacioues  cuaternarias,  terciarias,  i 
cret^ea  (superior)  de  Chile,  relativas  principalmente  a  la  i)arte  meridional 
de  este  pais.''  Anales  de  la  Universidad  de  Chile,  tomo  XXXII,  no.  5,  p.  390. 
Santiago  de  Chile,  1869. 

Black  etching. 

868. 

18^73 — FissiB  (A.).  Piano  topogi*aphico  y  geologico  de  la  Kepublica  de 
Chile  levantado  por  orden  del  gobieruo,  bajo  la  direccion  de  A. 
Pissis.    Scale,  1 :  250,000.    Paris,  1873. 

In  13  sheets.  No  dat«  nor  place  of  publication,  bnt  1873  may  be  consid- 
ered as  the  exact  date  of  issue,  and  Paris  is  the  place  where  it  was  executed. 
The  map  is  colored  geologically,  but  a  certain  number  of  copies  have  been 
Issued  in  black  with  limit  of  the  rocks  in  dotted  lines,  and  geological  inscrip- 
tions with  letters. 

It  is  the  most  important  geological  map  and  work  published  as  yet  on  Smith 
America,  and  is  very  creditable,  both  to  its  author,  M.  A.  Pissis,  and  the  Chil- 
ian Government. 

869. 


1878 — FissiB  (A.).    Carte  g^ologique  de  la  legion  des  Andes  entre  22o 
et  420  Sud.     Scale,  1 :  5,000,000. 

Accompanying  ^'Mdmoire  sur  la  c<mstitutiou  g^ologique  de  la  chat ne  des 
Andes  entre  le  16^  et  le  .53°  degr<^  de  latitude  sud."  Annales  des  mines,  vol. 
Ill,  p.  404.    Paris,  1873. 

A  valuable  map,  giving,  on  a  smallor  scale,  the  results  contained  in  Pissis* 

large  map  in  13  sheets. 

•       870. 

1^75 — Pissis  (A.).    Piano  del  grupo  volcanico  de  los  volcanes  del  Des- 
cabezado  (Chile).    Scale,  1 :  100,000. 

Accompanying  ''Atlas  de  la  geograiia  Hsica  de  la  Keptiblica  de  Chile." 
Lamina  19.    In  folio.    Paris,  1875. 
Explanation  of  the  atlas,  in  Geografiai  fisica  do  la  Reptiblica  de  Chile,  p.  341. 

(157) 


■  »   » 

>• 


il 


SUPPLEMEISTT. 


The  number  between  brackets  shows  the  correct  x)osition  of  the  map 
in  the  general  catalogue. 

IL— NORTH  AMERICA  IN  GENERAL. 

871  [30  a]. 

1843 — Caatelnan  (Francis  de).    Carte  th^orique  de  I'Am^rique  Sept^ 
avant  le  soulfevement  des  Illinois.    (Epoque  sihirienne.) 

AcoompanyiDg  "Essai  snr  le  syst^me  Silurien  de  I'Am^riqae  septentrio- 
nale."    4«.    PI.  I.    Parig,  1843. 
In  black.    A  very  rough  sketch  map  with  geological  inscriptions  only. 

872  [59  a]. 

1866— Daddow  (S.  H.).    Map  of  the  Alleghany  coal  field. 

Accompanying  "Coal,  iron,  and  oil;  or  the  practical  American  miner,'' 
p.  318.    PottsviUe,  Pa. ,  1866. 
In  black. 

873  [696J. 

1866 — ^Daddow  (S.  H.).    Map  of  the  great  coal  field  in  Iowa  and  Mis- 
souri. 

Accompanying  "Coal,  iron,  and  oil;  or  the  practical  American  miner," 
p.  377.    PottsviUe,  Pa.,  1866. 
In  black. 

874  [69c]. 

X866 — ^Daddow  (8.  H.)  and  Bannan  (Benjamin).   Great  central  coal  field. 
(Illinois,  Indiana,  and  western  Kentucky.) 

Accompanying  "Coal,  iron,  and  oil:  or  the  practical  American  miner," 
p.  362.    PottsviUe,  Pa.,  1866. 
)nb)Aok. 
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875  [80  a]. 

1880 — Hayden  (F.  Y.).  General  geological  map  of  the  area  explored 
and  mapped  by  Dr.  F.  V.  Hayden  and  the  surveys  under  his 
charge,  1869  to  1880.    Scale,  1 : 2,6(J0,000  or  41.03  miles  to  1  inch. 

Accompanying  ^*  Twelfth  annual  report  of  the  U.  S.  Geol.  and  Geogr.  Snrv. 
Territories,  for  the  year  1878. '^  Maps  and  panoramas  in  accompanying  pocket, 
sheet  XI.    Washington,  1883. 

This  map  was  issued  February,  1884,  several  months  after  the  report  and 
pocket.  It  embraces  Nebraska,  Dakota,  Montana,  Idaho,  Wyoming,  Utah, 
Colorado,  and  very  small  portions  of  New  Mexico  and  Arizona. 

876  [80  ft]. 

(1881) — Chamberlin  (T.  C).  Geological  map  of  the  United  States,  com- 
piled from  various  official  sources. 

Accompanying  **  Wisconsin  geological  survey,"  Vol.  I,  Part  I,  PI,  III,  p.  79. 
Madison,  1883. 
Black  etching.    There  is  no  name  of  author  nor  date  on  the  map. 

(160) 


v.— i 

877  [131a]. 

1866~Daddow  (8.  H.)  and  Bannan  (BenjamiD).    Maps  of  the  Arcadian 
Goal  fields. 

Accompanying  ''Coal,  iron,  and  oil;  or  the  practical  American  miner/' 
p.  387.    Potteville,  Pa.,  1866. 

In  black.  A  reduced  copy  of  the  map  of  the  New  Bronawiok,  Nova  Bootia, 
Cape  Breton,  and  Newfoundland  coal  fields,  by  B.  C.  Taylor. 

See  Taylor  (B.  C),  1848— No.  121. 


yn.— NEW  ENGLAND. 

878  [208a]. 
1848 — Thompion  (Zadock).    G^Iogical  map  of  Vermont. 

Accompanying  '*  Geography  and  geology  of  Vermont,"  p.  44.    12^.    Burling 
ton,  1848. 
Black  etching. 

(161) 
Bull.  7 ^11 


ZZ.— PBNN8YLVANZA,  DBLAWARB,  AXTD  MABTImAXD. 

879  [276a]. 

1856— Lesley  (J.  P.)*  ^o  title.  (Map  intended  to  exhibit  the  north- 
eastern  portion  of  the  great  eastern  ooal  field  of  the  United 
States.) 

Aooompanying  ''Monaal  of  ooal  and  its  topography,"  180,.  p.  76,  fig.  90, 
Philadelphia,  1866. 
Black  etching. 

880  [276b]. 

1866— Ledey  (J.  ?.)•    "So  title.    (Map  of  the  region  of  the  Juniata.) 

Accompanying  ''Manual  of  coal  and  its  topography/'  12^,  p.  137,  fig.  37. 
Philadelphia,  1866. 
In  black. 

881  [286  a]. 

1866— Daddow  (8.  H.)  and  Bannan  (Benjamin).  Map  of  the  Broad  Top 
coal  field. 

Accompanying  "Coal,  iron,  and  oil;  or  the  practical  American  miner," 
p.  299.    Pottsville,  Pa.,  1866. 
In  black. 

882  [2856]. 

1866 — ^Daddow  (S.  H.)  and  Bannan  (Benjamin).  Map  of  Cumberland 
coal  field  (Maryland). 

Accompanying  ''Coal,  iron,  and  oil;  or  the  practical  American  miner,"  p. 
332.    PottSYille,  Pa.,  1866. 
In  black. 

883  [307  a]. 

1876 — ^Ledey  (J.  P.)  and  Prazer  (P.,  jr.).  Geological  maps  of  Adams 
County. 

Accompanying  "2d  Qeol,  Surv.  Pennsylvania."    Adams,  Franklin, Cumber- 
land maps,  atlas,  D.  6.    Harrisbarg  (1883). 

884  [324  a]. 

1878— Lesley  ( J.'  P.),  Prime  (F.,  jr.),  Clark  (B.,  jr.),  and  Berlin  (A.  P.). 
Oeological  and  Topographical  map  of  a  part  of  Northampton 
County. 

AccompauylDg  "2d  Geol.  Surv.  Pennsylvania."    Lehigh,  Northampton, and 
Berks,  atlas  to  D.  3,  Vol.  I  and  Vol.  II.    Harrisbnrg,  1878. 
In  six  sheets. 
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886  [343a]. 

1880— Fraier  (P.,  jr.).    Geological  map  of  Ohester  Ooanty.    Scale,  2 
miles  to  1  inch. 

Aooompanying  "2d  Geol.  Soty.  PenDBylyania."  The  geology  of  Chestei 
Conntyi  C.  4.    HarriBbnig,  1883. 

886  [343&]. 

1880— Ledey  (J.  P.).    Geological  map  of  Oomberland  Ooanty.    Scalei 
2  miles  to  1  inch. 

Aooompanying  <'2d  Geol.  Sorv.  PennsylyaniA."  AdamSi  Franklin,  Cumber^ 
land  mapB,  atlas  D.  6.    Haixiebuig  (1883). 

887  [349al. 

1881— Lewis  (H.  0.)  and  Wright  (G.  F.).    Map  showing  the  course  of 
the  great  terminal  Moraine  across  Pennsylvania. 

Accompanying  ''2d  Geol.  Siirv.  Pennsylvania."  Seport  on  the  tenninal 
Moraine  in  Pennsylvania  and  Western  New  Tork.  Seport  of  progress.  Z. 
Harrisbnrg,  1884. 

888  [361a]. 

1881— Sanders  (E.  H.).    G^logieal  map  of  Franklin  Oonnty.    Scale,  2 

miles  to  1  inch. 

Accompanying  "  2d  Geol.  Snrv.  Pennsylvania."  Adams,  Franklin,  Cumber- 
land,  atlas  D.  5.    Harrisbnrg  (1883). 
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XL-ILLINOIS,  IOWA,  BONNXISOTA,  AXTD  WISCONSIN. 

S89  [528  a]. 

1879 — Kixig  (F.  H.).    Map  of  a  portion  of  the  Upper  Flambean  valley 
showing  the  position  of  Archsean  exposures. 

Accompanying  ''Wisconsin  geological  BarYey,"yoL  lY,  PartVI,  PL  XU, 
p.  586.    Madison,  1882. 

Black,  with  lithological  inscriptions.  There  is  no  name  of  aathor  on  the 
map. 

890  [636a]. 

1881 — CSmmberlin  (T.  O.).    Gtoneral  geological  map  of  Wisconsin. 

Accompanying  ''Wisconsin  geological  snryey."  Atlas,  VoL  lY,  folio,  PL L 
Milwaukee,  1882. 

891  [536  ft]. 


[in  (T.  C).    Gtoneral  map  of  the  Qoatemary  formations 
of  Wisconsin. 

Accompanying  "  Wisconsin  geological  survey.''  Atlas,  Vol.  IV,  fblio,  PI.  II. 
Milwaukee,  1882. 

892  [536  c]. 

lin  (T.  C).    General  geological  map  of  Wisconsin. 

Accompanying  "Wisconsin  geological  surrey,''  Vol.  I,  Part  I,  PI.  II,  p. 64. 
Madison,  1883. 
Black  etching.    There  is  no  name  of  author  on  the  map. 

893  \5S6d\. 

(1881) — Lrying  (E.  D.).  Crystalline  rocks  of  the  Wisconsin  valley  (from 
Pine  river  to  Grandfather  Boll  falls;  sketch  map  No.  YIII). 
Scale,  1^  miles  to  1  inch. 

Accompanying  "Wisconsin  geological  survey,"  Vol.  IV,  Part  VII,  PI.  TXT^ 
p.  702.    Madison,  1882. 

Black  etching  and  lithological  inscriptions.  There  is  no  date  nor  name  of 
author  on  the  map. 

894  [5366]. 

(1881) — Irving  (E.  D.).  Crystalline  rocks  of  the  Wisconsin  valley  (from 
Junction  river  to  Mosinee;  sketch  map  Ko.  TV).  Scalei  1(  miles 
to  1  inch. 

Accompanying  "Wisconsin  geological  survey,"  Vol.  IV,  Part  VII,  PL  XVII» 
p.  650.    Madison,  1882. 

Black,  with  lithological  inscriptions.  There  is  no  date  nor  name  of  author 
on  the  map. 
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895  [636/]. 

(1881) — ^Imng  (B.  D.).  Orystallme  rocks  of  the  Wisconsin  valley. 
(Vicinity  of  Wausau;  sketch  map  Ko.  Y.)  Scale,  1^  miles  to 
1  inch. 

Aooompanying  **  Wiaoonsin  geological  Bnryey*"  YoL  lY,  Part  Vn,  PL  XVIII, 
p.  66L    Madison,  1882. 

Black,  with  lithologioal  inscriptions.  There  is  no  date  nor  name  of  author 
on  the  map. 

896  [536g]. 

1881— Irying  (B.  D.).  Oiystalline  rocks  of  the  Wisconsin  valley. 
(Upper  Eaa  Claire  Biver;  sketch  map  Ko.  YI.)  Scale,  1|  miles 
to  1  inch. 

Accompanying  ''Wisconsin  geological  survey^''  YoL  lY,  Part  YU,  PL  XIX, 
p.  686.    Madison,  1882. 

Black  etching  and  lithological  inscriptions.  There  is  no  date  nor  name  of 
author  on  the  map. 

897  [536  &]. 

1881 — ^Irying  (E.  D.).  Crystalline  rocks  of  the  Wisconsin  valley. 
(Bib  Biver  valley  above  Marathon;  sketch  map  Ko.  YIL) 
Scale,  1^  miles  to  1  inch. 

Accompanying  ''Wisconsin  geological  survey ,"  YoL  lY,  Part  Vli,  PL  XX, 
p.  692.    Madison,  1882. 

Black  etching  and  lithological  inscriptions.  There  is  no  date  nor  name  of 
author  on  the  map. 

898  [536i]. 

1881 — ^Irying  (B.  D.).  Map  illustrating  the  general  distribution  of 
the  crystalline  rocks  of  the  upper  Wisconsin  valley.  Scale,  6 
mUes  to  1  inch. 

Accompanying  "Wisconsin  geological  survey,"  YoL  lY,  Part  YU,  No.  1,  p. 
625.    Madison,  1882. 

There  is  no  date  nor  name  of  author  on  the  map.  By  an  oversight  this  map 
has  been  numbered  No.  1,  and  is  not  contained  in  the  list  of  iUustratlons, 
lithographic  plates  p.  zzii. 

899  [536 J]. 

1881— Irving  (B.  D.).  Crystalline  rocks  of  the  Wisconsin  valley. 
(Vicinity  of  Grand  Bapids;  sketch  map  Ko.  L)  Scale,  1^  miles 
to  1  inch. 

Accompanying  "Wisconsin  geological  survey,"  YoL  lY,  Part  YII,  PL  XIY, 
p.  627.    Madison,  1882. 

There  is  no  date  nor  name  of  author  on  the  map.  It  is  also  numbered  No. 
I,  like  the  preceding  map. 

See  Irving  (R.  D.),  1881— No.  898. 
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^00  [536  ft]. 

1881 — birring  (B.  D.).     Crystalline  rocks  of  the  Wisconsin  valley. 
(Vicinity  of  Stevens  Point;  sketch  map  No.  II.) 

Accompanying  "Wisconsin  geological  survey,"  Vol.  IV,  Part  VII,  PI.  XV, 
p.  639.    Madison,  1882. 

There  is  no  dat«  nor  scale  nor  name  of  author  on  the  map. 

901  [536 IJ. 

1881 — ^Irving  (B.  D.).     Crystalline  rocks  of  the  Wisconsin  valley. 
(Yellow  River;  sketch  map  No.  III.)    Scale,  1^  miles  to  1  inch. 

Accompanying  "Wisconsin  geological  survey,"  Vol.  IV,  Part  VII,  PL  XVI, 
p.  645.    Madison,  1882. 
There  is  no  date  nor  name  of  author  on  the  map. 
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ZIL— SOUTHBRN  STATES*  ETC. 

902  [682a]. 

1886— Daddow  (8.  H.).    Map  of  the  Eichmond  and  Piedmont  ooal  fle 

(Virginia.) 

Accompanying  ''Coal,  iron,  and  oil;  or  the  practical  American  miner 
395.    PottsvUle,  Pa.,  1866. 
In  black. 

903  [5825]. 

1888— Daddow  (S.  H.).  Dan  Bi  ver  and  Deep  Biyer  ooal  fields.  (Virg 
and  IS'ort'h  Carolina.) 

Accompanying  ''Coal,  iron«  and  oil;  or  the  practical  American  miner 
404.    PottSYiUe,  Pa.,  1866. 
In  black. 

904  [582  d]. 

1888 — ^Daddow  (S.  H.)  and  Bannan  (Beigamin).  Map  of  the  gi 
Kanawha  valley  and  the  iron  regions  at  the  head  of  the  I 
Biver.    Scale,  fifty  miles  to  an  inch. 

Accompanying  "Coal,  iron,  and  oil;  or  the  practical  American  miner 
346.    PottSYiUe,  Pa.,  1866. 
In  black. 

905  [582 «]. 

1888— Daddow  (S.  H.)  and  Bannan  (Benjamin).  Map  of  the  New  B; 
coal  fields.    (Virginia.) 

Accompanying  "  Coal,  iron,  and  oil ;  or  the  practical  American  miner 
407.    PottSYiUe,  Pa.,  1866. 
In  black. 

906  [582/]. 

1888— Daddow  (S.  H.)  and  Bannan  (Benjamin).  The  Alleghany  < 
field  in  Alabama. 

Accompanying  "  Coal,  iron,  and  oil ;  or  the  practical  American  minex 
p.  356.    PottSYiUe,  Pa.,  1866. 
In  black. 

907  [590  aj. 

1871— Ledey  (J.  P.).  Scott's  mine  at  (b)  on  Middle  Greek,  Bnf 
County. 

Accompanying  "  The  geological  stmctore  of  Tazewell,  Boasell,  and  ' 
connties  in  Virginia."  Proc.  Amer.  Phil.  Soc,  Vol.  XII,  p.  600,  Fhili 
phia,  1873. 

Small  black  sketch,  with  lithological  indications. 
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908  [612a]. 

1881 — Crandall  (A.  R).  Kentucky  geological  survey.  Elliot  County. 
Scale,  2  miles  =  1  inch.    (New  York,  1881.) 

No  date  nor  place  of  publication  on  the  map. 

909  [6126]. 

1881 — ^Falas  (J.  0.)  and  Idnney  (W.  M.).  Kentucky  geological  survey. 
Boyle  and  Mercer  counties.  G^logy  of  Boyle  County,  by  J.  O. 
Fales.  (Geology  of  Mercer  County,  by  W.  M.  Linn^.  Scale, 
2  miles  =  1  inch.    (Sew  York,  1881.) 

No  date  nor  place  of  poblication  on  the  map. 

910  [613  a]. 

1881 — ^linnej  (W.  M.).  Kentucky  geological  survey.  Ckurrard  County. 
Scale,  2  miles  =  1  inch.    (New  York,  188L) 

No  date  nor  place  of  pnblication  on  the  map. 

911  [613  b]. 

1881 — ^Linney  (W.  M.).  Kentucky  geological  survey.  Lincoln  County. 
Scale,  2  miles  =  1  inch.    (New  York,  1881.) 

No  date  nor  place  of  poblication  on  the  map. 

912  [613  c]. 

1881 — linney  (W.  M.).  Kentucky  geological  survey.  Spencer  and 
Nelson  Counties.    Scale,  2  miles  =  1  inch.    (New  York,  1881.) 

No  date  nor  place  of  pnblication  on  the  map. 

913  [61Sd]. 

1881— Linney  (W.  M.)  and  Knott  (W.  T.).  Kentucky  geological  sur- 
vey.  Washington  and  Marion  counties.  Geology  of  Washing- 
ton County,  by  W.  M.  Linney.  Geology  of  Marion  County,  by 
W.  T.  Knott.    Scale,  2  miles  =  1  inch.    (New  York,  1881.) 

No  date  nor  place  of  pnblication  on  the  map. 

914  [613  e]. 

1881 — ^Proctor  (J.  B.).  Map  of  Kentucky  from  the  Eclectic  ge<^graphies. 
Scale,  natural  size  as  1  to  1,679,000;  26}  miles  to  the  inch. 

Accompanying  *  <  Kentucky  geological  enrvey .'^  New  seriee.  Kentucky  Bu- 
reau fOr  Geologic  und  Einwandemng.  Die  materiellen  Verhiltniaae  und 
Vortheile  ftir  Einwanderer  im  Staate  Kentucky.  Zweite  Auflage.  Frank- 
fort, Ky.,  1881. 

Black  etching  and  geological  indications.  This  map  was  also  published  in 
the  same  work  in  English  and  in  Scandinayian,  neither  of  which  have  we 
been  able  to  see. 

915  [613/]. 

1881— Proctor  (J.  B.).  Map  of  Kentucky  from  the  Eclectic  geographies. 
Scale,  natural  size  as  1  to  1,679,000  ,*  26}  miles  to  the  inch. 

There  is  no  date  nor  place  of  poblication  on  tiie  map,  but  the  copyright  is 
dated  1882.  The  map  is  published  separately,  haying  some  statistios  printed 
on  the  back,  by  the  Kentucky  geological  surrey  and  bnreaii  of  immigration. 
With  the  exception  of  the  geological  coloring  it  is  the  same  aa  map  No.  914. 
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916  [636a]. 

1878— ^Endlieh  (F.  M.).  (Geological  map  of)  Part  of  Oentral  Wyoming* 
Scale,  4  miles  to  1  inch,  or  1 :  253,440. 

Aooompanyiog  "Twelfth  annual  report  of  the  U.  8.  GeoL  and  G^gr.  Snrv. 
Territories  for  the  year  1878."  Maps  and  panoramas  in  aooompanying  pocket, 
sheet  3.    Washington,  1883. 

917  [6366]. 

1878— Hayden  (F.  V.)  and  Holmes  (W.  H.).  Preliminary  geological 
map  of  the  Yellowstone  National  Park.  Scale,  2  miles  to  1  inch, 
or  1 :  126,720. 

Accompanying  *^  Twelfth  annual  report  of  the  U.  8.  Geol.  and  Qeogr,  Snrr. 
Territories  for  the  year  1878."  Maps  and  panoramas  in  aooompanying  pocket, 
sheet  6.    Washington,  1883. 

918  \636c]. 

1878— Holmes  (W.  H.).  !No  title.  (Map  showing  displacements,  Yel- 
lowstone valley.) 

Accompanying  **  Report  on  the  geology  of  the  Yellowstone  National  Park." 
U.  S.  Qeol.  and  Geogr.  Surv.  Territories ;  twelfth  annual  report  for  the  year 
1878.    In  two  parts.    Part  II,  PI.  Ill,  p.  6.    Washington,  1883. 

Black  etching  and  geological  indications.  The  title  is  in  the  list  of  illus- 
trations. 

919  [636  d]. 

1876 — Holmes  (W.  H.).  Sketch  map  of  the  geology  of  Junction  valley 
(IS'ational  Park). 

Accompanying  **  Report  on  the  geology  of  the  Yellowstone  National  Park." 
U.  8.  Geol.  and  Geogr.  Surv.  Territories;  twelfth  annual  report  for  the  year 
1878.    In  two  parts.    Part  II,  PI.  XXII,  p.  42.    Washington,  1883. 

Black  etching. 

920  [636 e]. 

1878 — Holmes  (W.  H.).  Distribution  of  Glacial  boulders  (National 
Park). 

Accompanying  "Report  on  the  geology  of  the  Yellowstone  National  Park." 
U.  8.  Geol.  and  Geogr.  Surv.  Territories ;  twelfth  annual  report  fbr  1878.  In 
two  parts.    Part  II,  PL  XXX,  p.  52.    Washington,  1883. 

Black  etching  and  geological  indications. 
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921  [6S6f]. 

187a— Peale  (A.  C),  St  John  (Orestes),  and  Endlieh  (F.  M.).  Geological 
map  of  portions  of  Wyoming,  Idaho,  and  Utah.  Scale,  8  miles 
to  1  inch. 

AooompaDying  ^*  Twelfth  annual  report  of  the  U.  8.  Qeol,  and  Geogr.  Sorr. 
Territories,  for  the  year  1878."  Maps  and  panoramas  in  accompanying  iK>cket, 
sheet  2.    Washington,  1883. 

922  [636^]. 

187S— Peale  (A.  C).  (Geological  map  of)  Parts  of  Western  Wyoming, 
Southeastern  Idaho,  and  Northeastern  Utah.  Scale,  4  miles  to  1 
inch,  or  1 :  253,440. 

Accompanying  "  Twelfth  annual  report  of  the  U.  S.  Geol.  and  Geogr.  Suit. 
Territories,  for  the  year  1878.''  Maps  and  panoramas  in  accompanying  pocket, 
sheet  5.    Washington,  1883. 

923  [636&J. 

1878— St  John  (Orestes).  (Geological  map  of)  Parts  of  Western 
Wyoming  and  Southeastern  Idaho.  Scale,  4  miles  to  1  inch, 
or  1 :  253,440. 

Accompanying  **  Twelfth  annual  report  of  the  U.  8.  Geol.  and  Geogr.  Scuty. 
Territories,  for  the  year  1878.''  Maps  and  panoramas  in  accompanying  pocket, 
sheet  4.    Washington,  1883. 
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ZVL— CENTRAL  WESTERN  STATES  AND  TERRITORIES,  ETC. 

924  [763  a]. 

1877 — Sondder  (S.  H.).    The  Tertiary  lake  basin  at  Florissant,  Colorado. 
Scale,  1  mile  to  1  inch. 

Accompauyinj;  *'Tlie  Tertiary'  lake  baBin  at  Florissaut,  Colo.,  between 
South  and  Hay  den's  Parks,"  U.  S.  Geol.  and  Geogr.  Snrv.  Territories;  twelfth 
annual  report,  for  the  year  1878.  In  two  parts.  Part  I,  p.  293.  Washington, 
1883. 

Black  etching.  Reprinted,  with  additions  and  alterations,  from  the  BuUetin 
U.  8.  Geol.  and  Geogr.  Surv.  Territories,  Vol.  VI,  p.  279.  Washington,  Feb- 
ruary, 1881. 
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Hotchkiss,  Jed.,592, 606, 614. 
Hot  Springs,  Colorado,  714. 
Houghton,  Douglas,  857. 
Houston  County,  Minnesota,  ML 
Howard  County,  Missouri,  780. 
Howard  Hill,  Pennsylvania,  S77. 
Howell,  E.  B.,  746-749, 798, 796, 796;  TSa 
Howley,  J.  P.,  104, 107-1101 
Hubbard,  Beta,  869,-360. 
Hudson's  Ba^  tenlteiy,  688, 646;  618;  Ml. 
Huetamo,  Mexico,  801 
Humphreys,  A.  A.,  67. 
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Hnntingdou  County,  PenoBylyani^  290,  816-820, 

349-35L 
Huntingdon  Township,  Pennsylvaaift,  808. 
HnnVs  Hill,  California,  086. 
Huron  County,  Ohio,  43L 
Idaho,  875, 015-817. 
IglesiM,  M.,  812. 

Hlinoia.  37, 448^150, 456, 450, 461, 484, 628, 874. 
Independence,  Miaaouri,  86. 
Indiana,  878, 437. 488, 441, 608, 874. 
Indiana  County,  PennaylTania,  824. 
Indiana  counties : 

Bartholomew,  445. 

Clark.  380. 

Delaware,  444. 

Iloyd.  880. 

Fountain,  448. 

Lawrence,  800. 

Munroe,480L 

Putnam,  488. 

Shelby,  442. 
Iowa,  87, 749-451, 456, 460,  467, 468, 470, 828, 878. 
Iowa  County,  Wisconsin,  400, 408. 
Iron  Lake,  Wisconsin,  588. 
Iron  Mountain,  Missouri,  702. 
Ironton,  Pennsylvania,  825. 
Irvin;;,  R.  D.,  473-475,  477, 480-407, 604-508, 515, 516, 

528,  531,  504,  5.35,  803-801. 
Isbister,  ▲.  K.,  84,  85. 
Ishp^uing,  Michigan,  446. 
Island  Lake,  Canada,  665. 
Island  of  Antioosti.  165. 
Island  of  Aquidneck,  218. 
Islands,  Ohio.  405. 
Isle  La  Motte,  Vermont,  215,  226. 
Isle  Boyale,  Lake  Superior,  863,  865, 873, 447. 
Ives,  360. 

Jacala,  Mexico,  814. 

Jackson  County,  Wisconsin,  475, 477,  488. 
Jackson,  C.  T.,  Ill,  118, 115, 128,  203,  207,  208,  862^ 

363. 
Jamaica,  817,  820, 821.  < 

James,  B.,  20. 

Jasper  County,  Missouri,  726. 
Jefferson  County,  Missouri,  723. 
Jefferson  County,  New  York,  237. 
Jefferson  County,  Pennsylvania,  845. 
Jefferson  County,  Wisoonain,  487. 
Johnston,  K.,  6. 
Jorullo,  Mexico,  802. 
Judith  Biver,  Montana,  621. 
Jukes,  J.  B.,  00, 100. 
Jolianehaabs,  02. 
Julian,  A.  A.,  822. 
Junction  River,  Wisconsin,  887. 
Junction  River,  National  Park,  811. 
Juneau  County,  Wisconsin,  401.  403. 
Juniata  region,  Pennsylvania,  880. 
Kanawha  Valley,  004. 
Kansas,  56, 623, 772. 
Karsten,  Herman,  840. 843, 844. 
Kenosha  County,  Wisconsin,  487. 
Kentucky,  581.501,504,  606,  608-600,  608,618,  874 
008-815. 


Kentucky  ooonties: 

Boyle,  000. 

Elliott,  008. 

QanaxdfOlO. 

Lincoln,  Oil. 

Marion,  018. 

Mercer,  000. 

Nelson,  012. 

Spencer,  018. 

Washington,  018. 
Kerr,  W.  C.  508. 

Ke>ahik-on-ae-kan,  Minneaota,  464. 
Kewaunee  County,  Wisconsin,  486, 488. 
Keweenaw  Point,  362, 864^  860, 8n,  878, 424»  504. 
Key  of  Sombrero,  Weat  Indie,  822. 
King,  Clarence,  685^  686, 706^  700,  702;  764-771. 
King,  F  H.,  888. 

Kings  County,  New  Brunswick,  128, 128. 
Kishscoquillas  Valley,  Pennsylvania,  274. 
Kloos,  J.  H.,  460-587. 
Knott,  W  T.,  818. 
Knox  County,  Ohio,  432. 
Koch,  F.  G.  S.,  370. 
Kochler,  H.,  273. 
Komerup,  A.,  06,  06. 
Labrador,  88,80. 

Lackawanna,  Pennsylvania,  284. 
Lackawanna  Coimty,  Pennsylvania,  85t. 
La  Crosse  County,  Wisconsin,  408. 
Lsdd,  J.  B. 

La  Fayette  County,  Wisconsin,  480,  408. 
Lake  Bonneville,  Utah,  748. 
Lake  Champlain,  185, 226. 
Lake  County,  Colorado,  776L 
LakeBlisa,  Wisconsin,  524. 
Lake,  Geauga  County,  Ohio,  808. 
Lake  Huron,  167, 168, 184. 
Lake  Michigan,  368. 

Lake  at  the  Woods,  Manitoba,  688,  655,  606. 
Lake  Passaic,  New  Jersey,  265. 
Lake  Quinlacocha,  Peru,  859. 
Lake  St  John,  Canada,  161, 171 
Lake  Superior,  38,  62,  188,  855,  858,  860.  862-872, 

422.  447, 453.  534,  538,  530, 645, 640,  657. 
Lake  Winnipeg,  641,  662. 
Lallemant.  G.  A.,  858. 
Lanark  County,  Ontario,  Canada,  180. 
Lancaster  County,  Pennsylvania,  821,  828. 
Lancaster,  South  Carolina,  566,  670. 
Lapham,  I.  A.,  454,  466. 
La  Salle  County,  Illinois,  465. 
Lawrence,  Byrem,  81. 
Lawrence  County,  Indiana.  880. 
Lawrence  County,  Pennsylvania,  822. 
Leadville.  Colorado,  776. 
Lebanon  County,  Pennsylvania,  280. 
Lee  County,  Virginia,  600,616. 
Leeds  County,  Ontario,  Canada,  180. 
Lehigh  County,  Pennsylvania,  204.  808  826. 
Lehman,  A.  £.,  295,  298. 
Lesley,  Joseph,  Jr.,  601,  508. 
Lesley.  J.  P.,  52,  285,  286,  288,  280,  202,  293,  236, 
303-307,  818,  322-324,  836-341,  a86-r«l,  870,  880, 
883,884,886.007, 
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LeaTQ,  Chile,  867. 

Lewis,  H.  C,  887. 

Lewifltown,  PenDsylvania,  272. 

Licking  Connty,  Ohio,  482. 

Lick  Bun,  VirginiA,  587. 

Lieber  O.  M.,  88,  80,  551.  554-557, 665^671, 57S,  574i 

575-579. 
Lincoln  Coanty,  Kentnoky,  911. 
Lincoln  County,  MiMoari,  715, 71<l. 
Lincoln  County,  WiAoonsin,  608,531. 
Lincoln  (Mount),  Colorado,  711. 
Linney,  W.  M.,  900-013. 

Little  Juniata  River,  Pennaylyania,  206,  850, 85L 
Little  Pine  Creek,  Pennsylvania,  38L 
Little  Quinneaec  Falls.  Wisconsin,  520. 
Little  Bocky  Mountains,  Montana,  634. 
LitUe  York,  California,  686. 
Llano  County,  Texas,  702. 
Llano  Estacado,  New  Mexico,  783. 
Locke,  John,  354, 355. 
Loew,  O..  780,706. 
Logan  Connty,  Ohio,  425. 
Logan,  Sir  W.  E.,  43, 44, 50, 138, 162, 164, 167. 160^  172, 

173, 170-181, 183-185. 
Long  Island,  New  York,  240. 
Long,  a  H.,  20. 

Lorraine,  New  York,  237,  280. 
Los  Angeles,  California,  677. 
Louisiana,  24, 785, 786. 
Lower  Black  River  Falls,  Wisconsin,  511. 
Lower  Bml6  River,  Wisooosin,  625. 
Lucas  County,  Ohio,  885. 
Luzerne  County,  Pennsylvania  284. 
Lycoming  County.  Pennsylvania,  831, 842. 
Lyell,  Sir  Charles,  34, 85^  45, 242-244. 
Lyman,  B.  8.,  583. 
If acfatlane,  James,  68, 70. 
Macfarlane,  T.,  640. 
Mackie,  S.  J.  53. 

MacLeod's  Lake,  British  Colombia,  661. 
Maclure,  William,  25-27, 54. 
Madawaska  Biver,  Canada,  166. 
Madison  County,  Missouri,  782. 
Hadison  Biver,  Montana,  620, 630. 
If aganatawan  Biver,  Canada,  168. 
Magdalen  Islands,  Acadia,  112. 
Magdalen  Biver,  Canada,  170. 
Mahanoy  Basin,  Pennsylvania,  347, 348. 
Maine,  220. 23L 
Maine,  Northern,  218,210. 
Manhattan  Island,  New  York,  241. 
Manitowoc  County,  Wisconsin,  488. 
Marathon  Connty,  Wisconsin,  477. 
Marathon,  Wisconsin,  800. 
Maroou,  Jules,  7,  8,  10-23,  40,46-50,55,60,66,182, 

226. 624, 625, 682, 783, 794. 
Manon  County,  Alabama,  603. 
Marion  County,  Kentucky,  013. 
Marion  County,  Missouri,  698. 
Marion  County,  Ohio,  402. 
Marion,  Virginia,  583. 
Mariposa,  California,  684, 685. 
Marquette  County,  Michigan,  381. 
Marquette  County,  Wisconsin,  401. 
Marquette,  Michigan,  387-446. 
Martha's  Vineyard,  Massachusetts,  198. 


Martin  de  Moussy,  V.,  837,  854. 

Marvine.  A.  B.,  712-714,  746,  747,  740,  793-705.  7t 

Maryland.  283,  882. 

Massachusetts,  103, 105, 108.  200,  901,  204,  206, 211, 

224,227. 
Massachusetts  counties : 

Berkshire,  107. 

Hampshire,  100. 
Matamoxos,  Mexico,  86. 
Mather,  W.  W.,  230, 240. 
Matthew,  6.  F.,  126,  128,120, 150. 
Matote.  J.  S.,  812. 
Maury  Connty,  Tennessee,  645. 
Mauvaises  Torres  of  Nebraska,  617,  618. 
Maycock,  J.  D.,  816. 

McKean  County,  Pennsylvania,  S3<X-336. 
Mecattina,  Canada,  176! 
Medina  County,  Ohio,  434. 
Meek,  F.  B.,  695.  700,  701. 
Menominee  District,  Michigan,  436. 
Menominee  Biver,  386.  457,  52L 
Menominee  region,  Wisconsin,  526,  527, 6tt. 
Mercer  Connty,  Kentucky,  000. 
Mercer  County,  Pennsylvania,  340. 
Mexico,  804.  805. 
Mexico,  Gulf  of,  81. 
Michigamme  Biver,  Wisconsin,  525. 
Michigan,  364-367,  360-372,  370,  421,  527,  828. 
Michigan  counties : 

Marquette,  381. 
Michigan,  Lake,  368. 
Michigan.  lower  peninsula,  423. 
Michigan,  northern  peninsula,  35^-358.  38^  881^ 

887,380. 
Middle  Creek,  Virginia,  588, 580, 001. 
Middle  Park,  Colorado,  713, 714. 
Middle  States,  82. 
Middle  Tennessee,  540. 
Mifflin  County.  Pennsylvania,  272. 
Miller  Connty.  Missouri,  700. 
Milwaukee  County,  Wisconsin,  487. 
Minas  Geraes,  Braxil,  846. 
Minnesota;  87,  451,  452,  462-464,  460,  171,  472.  I7»- 

488,  501-503, 528. 587. 
Minnesota  counties: 

Pipestone,  513. 

Bamsey,  512. 

Bice,  500. 

Book,  513. 
Minnesota  Biver,  517. 
Missisague  River,  Canada,  173. 
Mississagui  River,  Canada,  184. 
Mississippi,  551.  550, 560, 576. 
Mississippi  bottom,  560. 
Mississippi  counties : 

Pontotoc,  563. 

Tippah,  564. 

Tishamingo,  561. 
Mississippi  enbayment.  787, 788.' 
Mississippi  River,  20. 52, 57, 517. 500, 781. 
Missouri,  37, 702, 703, 708, 700, 725, 731, 878. 
Missouri  counties : 

Barton,  728. 

Cape  Girardeau,  721. 

Cedar,  727. 

Clark,  724. 
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MiMoaii  oonnties— oontimied. 

Cooper,  090. 

FrankliD,  096. 

Howyd,  730. 

Jasper,  720. 

Jefferson,  728. 

LiacolD,  715,  71& 

Madison,  732. 

Marion,  Odd. 

Mmer,700. 

Moniteau,  605. 

Morgan,  70L 

Newton,  720. 

Ozark,  71& 

Pulaski,  720. 

Saint  Genevieve,  722. 

Saint  Louis,  097. 

Vernon,  729. 

Wright,  719. 
Missouri  River,  024,  027,  083. 
Mitchell  (Dr.),  540,  644. 
Moniteau  County,  Missouri,  005. 
Monroe  County,  Wisoonsin,  493. 
Montana,  629,  633,  676w 
Monte  Alegre,  Brazil,  84a 
Monte  Diablo,  Califomia,  080. 083. 
Monte  £rer«,  Brasil,  848. 
Monterey,  California,  80. 
Monterey  Bay,  075. 

Montgomery  County,  Pennsylvania,  270. 
Montreal,  Canada,  102. 
Montreal  River,  Michigan,  800. 
Montreal  River,  Wisconsin,  400,  497,  510. 
Montserrat,  B.  de,  800,  807,  884. 
Morgan  County,  Missouri,  701. 
Morrison's  Cove,  Pennsylvania,  850,  851. 
Morrow  County,  Ohio,  411. 
Moainee,  Wisconsin,  887. 
Mount  Lincoln,  Colorado,  711. 
Mount  Willard,  New  Hampshire,  832. 
Mower  County,  Minnesota,  470. 
Mozon,  Charles,  33. 
Mudge,  B.  F.,  772. 
Mulberry  River,  Alabama,  007. 
Munroe  County,  Indiana,  430. 
Murray,  Alex..  101-104,  100-100,  107,  lOd. 
Murray's  Caverns,  subterranean  river,  Canada, 

176. 
Muskoka  River,  Canada,  10& 
Nanaimo,  Vancouver's  Island,  044,  040,  Off?,  050, 

000. 
Naah,  A.,  100. 
National  Park,  017-020.  ' 
Nebraska,  56.  617-020,  628,  625,  620,  028,  876. 
Negannee,  Micliigan,  440. 
Nelson  County,  Kentucky,  012. 
Nelson  River,  Hudson's  Bay  territory,  002. 
Neplsiquit  River,  New  Brunswick,  127. 
Nevada,  01,  740,  751,  752,  774,  777. 
Newberry,  J.  S..  374,  380,  884,  801-4104,  405,  420. 

485,784. 
New  Brunswick,  114, 121, 122, 124, 120-120, 135, 130, 

151,157,160.100. 
New  Bmnawick  counties : 

Albert,  128, 120, 161. 
CailetoD,  180»  168. 


New  Brunswick  counties— oontinued. 
Kings,  128, 120. 
Queens,  128, 120. 
St.  John,  128, 120. 
Victoria,  180. 
Westmoreland,  151. 
York,  130. 
New  England,  108-282,  878. 
NewiounulunU,  07-107, 108, 121. 
New  Hampshire,  207. 208, 223, 228, 288, 820, 881. 
New  Jersey,  230, 24^248, 250-254, 250, 260^  808, ! 
New  Jersey  counties : 

Sussex.  240. 
New  Mexico,  701, 708, 788, 705, 801, 875. 
New  River,  Virginia,  808, 800. 
Newton  County,  Missouri,  720. 
Newton,  Henry,  037. 
New  York,  102,220,  230,  284,  285,880,840,246,260. 

202,204,207,297. 
New  York  counties : 
Cattaraugus,  830. 
Clinton,  238. 
Dutchess,  800. 
Jefferson,  237.  ' 
Orange,  285. 
Putnam,  200 
Richmond,  208. 
Westchester,  868, 200, 204. 
New  York  Island,  241. 
Niagara,  280, 843-844. 
Nicholson.  H.  A.,  067. 
Nick's  Creek,  Virginia,  888. 
Niool,  C.  B..  044. 
North  America,  84-88,  871-870. 
Northampton  County,  Pennsylvania  88ii 
North  Burgess,  .Canada,  188. 
North  CaroUna,  540,  541,  544,  658,  506, 806. 
North  Carolina  oounties : 
Alleghany,  572. 
Aahe.  678. 
Northern  Maine,  818,  210. 
Northernmost  parts  of  America,  84,  86. 
Northwest  coast  of  America,  060. 
Norwood,  C.  J.,  780,  780-788. 
Norwood,  J.  6.,  37,  38,  468,  460. 
Nova  Scotia,  111,  113-121,  124,  125,  181,  186, 188, 

130,  148,  140,  153-155,  157,  158, 100. 
Nova  Scotia  counties: 
Antigonish,  182. 
Cape  Breton,  150. 
Pictou,  150. 
Nugent,  Nicholas,  815. 
Nutria,  Arizona,  701. 
Oconto  County,  Wisconsin,  480,  627. 
Oconto  River,  Wisconsin,  457. 
Ogishke  Muncie  Lake.  Minnesota,  588. 
Ohio,  207,  801,  374-377.  380,  883,  884,  888,  801,  880w 

400,  432,  433,  435,  440,  008. 
Ohio  coal  basin,  008. 
Ohio  counties ; 
Adams,  364. 
Ashland,  488. 
Ashtabula.  388. 
Butler,  487. 
Champaign,  42ft. 
Clark,  808. 
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CfBvfari,  41iL 


412. 


7nMkliii.4». 


HucMk.ilT. 
Hndimr,4l€. 


ingtihnH.iOt. 


Hnvn.aL 


]Cul0B,4a2. 

lCediiiA,4M. 

lfonvw,4U. 

0Ctinr%4llL 

Pnildiiig.41S. 

Pik«v4M. 

Port«g«,4aS. 

PTOMe,428. 

PiitaMii.419. 

Bleh]aiid,4». 


8«MliMkj.404. 
,408. 


Ml  MIL  781. 

(S.W.: 


Trap  SJMge,  Kew  Jentj. 


Parie,  P..  Pr?. 


Rirer,  Britiah 
I  Ptoftle,A.C..CB^aS-74iL744.7 
Peek,  J^  ML 


Tnmlrall, 

tJBkm,  414. 

y  Ml  Wert,  4U. 

Warren,  410. 

Wayne,  482. 

Wood,41iL 

Wyandot.  40L 
Ohio  RiTer.  617. 
Ohio  Valley.  30,858. 
Olmated  Connty,  ICinneaotA,  480. 
OmAba  City,  Kebraaka,  024. 
OntarlOb  187. 180. 
Ontonagon  Rirer,  350, 878. 
Orange  Connty,  New  York,  235. 
Orhigny,  Aldde  d',  886, 851. 852, 801. 
Orbiaoni»,  PennsylyaniA,  818. 
Oriskany.  New  York.  280. 
Orton.  Edward.  305, 400, 407, 427-480, 436, 440. 
Ottawa,  Canada,  175. 
Ottawa  County,  Canada,  172, 170. 100. 
Ottawa  Connty.  Ohio.  400. 
OtUwa  River,  167, 168. 
Ottonabie  River,  Caondn,  166. 
Ontagamie  < 'onnty,  Wisconsin,  486, 488. 
Owen.  D.  D.,  30, 37, 38, 44»-451. 
Owen.  Rioh*rd.  453. 
Oxford,  New  Jeraey,  248. 
Oxford  Lake,  CanadA,  065. 
Osark  Connty,  Hiaaonri,  718. 
Osankee  Connty,  Wiaoonain,  487,488. 
Paohnoa,  Mexioo,  814. 


Allegbeny.304,812. 


Bedlbrd,  34»-8SL 


Bradford,  810. 
Botler.  808. 887-430. 
Centre,  296. 
Chester,  27*.  885. 
Clarlon.S84. 
Clinton.338. 
Crawlbrd.  846. 
Cnaberland.  886^ 
Srie.  846. 
Fayette*  814-82& 
FrankUn,  888. 
Fnlton.  820. 
Greene,  828L 
Huntingdon. 
Indiana,  324. 
Jefferson.  346. 


296.816'420,84».»1. 


Lawrence.  322. 

Lebanon.  280. 

Lehigh,  204,808.325. 

Lnxeme,  284. 

Lyconing.  831.  842. 

lfoKean,830,836w 

Mercer.  340. 

Mifflin,  ^72. 

Montgomery,  270. 

Nortliampton,  884. 

Potter,  806. 

Schnylkill,  278. 

Somerset,  286-288, 318. 

Snnivan.348. 

Snsqnehanna,  858. 

Tioga.  290, 311. 

Yenango,  332. 

Washington,  827. 

Wayne.  352. 

Westmoreland,  300, 315-828. 

Wyoming.  807. 

York.  206, 288^  836^  841. 
Penobscot  Bay,  Maine,  220 
Penokee  Gap,  Wlsoonsin,  488 

(180) 


MA&OOU.j 


INDEX. 


181 


Penokie  Bange,  Wisconsin,  458, 478, 514. 

Pepin  County,  Wisconsin,  682. 

Pero«,  Gasp^  178, 

PeroiTal,J.O..205. 

Pern,  865. 

Peshattego  Hirer,  Wisconsin,  457. 

Peterborough  Connty,  Ontario,  Csnada,  187. 

Petewahweh  Biver,  Canada,  168. 

Pettee,W.H.,681,686. 

Philadelphia,  27>. 

Phillipsbnrg,  Canada,  185. 226. 

PhUlips.  J.V.,702. 

Phinney,  A.  J.,  444. 

Pickens,  S.  C,  574. 

Pictoa  Connty,  Nova  Scotia,  156. 

Picton,  Nova  Scotia,  133, 138, 140, 144, 146. 

Piedmont  coal-field,  Virginia,  895. 

Pierce  County,  Wisconsin,  582. 

Pigeon  Point,  Lake  Superior,  453. 

Pike  Connty,  Ohio.  406. 

Pilot  Knob,  Missouri,  707. 

Pinias  Village,  Arizona,  780. 

Pine  River,  Wisconsin,  522, 527. 886. 

Pine  Township,  Canada,  331. 

Pipestone  County,  Minnraota,  513. 

Piasis,  A.,  868-870. 

Placer  County,  California,  693. 

Placerville,  Califumia,  604. 

Plank  Cabin  Valley,  Virginia,  319. 

Piatt,  Franklin,  Jr.,  287, 206, 313, 350, 851. 

Piatt,  W.  G.,  324. 344, 345. 

Plnm.'M  County,  California,  691. 

Plymouth,  Vermont,  212. 

Point  Levis,  Canada,  180-182. 

Point  Pinos,  California,  675. 

Polk  County,  Wisconsin,  500. 

Pontotoc  County,  Mississippi,  568. 
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ADVERTISEMENT. 

Geology  and  Miniiig  Indnitry  of  LeadTflle,  with  ati— ,  by  &  F.  TBirnnimt.   In  prepaiatlQa. 

Goology  of  the  Xoioka  Mining  Bistriot,  Kerad^  with  atlas,  by  Arnold  Hago^    In  pigpamtion. 

Lake  BonneTiUe^  by  O.  K.  Gilbert.    In  prepafaUon. 

Dinooerata:   AmonogmphonanexMnotorderof  Ungnlates,  by  PtollO.0.1£anh.    In  preporatieii. 

Saoivpod*,  by  PtoH  0. 0.  ICanh.    In  preparation. 

Stegoaanria,  by  Pxol  O.  C.  Mank.   Inpiepsntian. 

Of  these  IConographa,  Nos.  n,  m,  IV .  Y ,  YI,  and  YII  are  now  published,  Tis : 

IL  Tertiary  History  of  the  Grand  CaHonDiilriot.  Witt  atlas,  by  C.B.I>atton,CaptU.&  A.  188S. 
40.   964  pp.    42  pL  and  atlas  of  M  doable  sheeU  folio.    Price  $10.12. 

nL  Geology  oftheComstook  Lode  and  Washoe  District,  with  atlas,  by  George  F.Beeker.  1882.  4o. 
XT,    422  pp.    7  pL  and  atlas  of  21  sheets  Iblio.    Price  $1L 

rv.  Comstoek  Mining  and  Miners,  by  Bliot  Lord.    1888.    4o.    xir.  451pp.    8pL    Price  $1.50. 

Y.  Cefpar-bSMteff  Books  of  Lake  Bt^stiot.  by  Pi«f.&D.IrTlng.  188$.  40.  tHr,MI  pp.  1$  pL 
Price  $—.  

YL  OoMrlkntloat  ts  the  Knowledge  of  tke  Older  Meaoiolo  V!nfa  dfY!lrgiaia,byW1Dliin  M.fte. 
titee^  1888.    Ifi.    six,  144pp.    54L  84 pL  Prfee$— . 

YIL  SIlTer-lead  I>epesil8  of  Xnnkn,  Femd*.  by  Joseph  8.  Curtis.    18M.   4^.    xfi,  90$  pp.    15  pL 

JrnOe^***. 

H08.  YnisBdlZ  are  in  press  and  wHl  soon  appear.  Theothera,  tswhickgnmbsgiareBotasslgBed, 
00  in  piepantkiiL 

BULLBTIH8. 

The  Bnlletins  of  the  Surrey  will  contain  such  papers  relating  to  the  general  purpoae  of  its  work  as 
do  not  property  come  imder  the  heads  of  Ahvual  Bbpobtb  or  Mohookapbb. 

Each  of  Uiese  BnUetins  will  contain  bnt  one  pai>er,  and  be  complete  in  itself.  They  win,  however, 
be  nnmbered  in  a  ccntinnons  series,  sad  will  in  time  be  nnited  into  Tolomee  of  canrenlent  site.  To 
facilitate  this  each  Bnlletin  will  hnve  two  paginations,  one  proper  to  itself  and  another  which  belongs 
to  it  as  part  of  the  Tolome. 

Of  this  series  of  Bulletins  Nos.  1,  2,  8,  4, 5, 6, 7,  and  8  are  already  pablished,  vis : 

1.  On  Hypersthene-Attdesite  and  on  Triolinic  Pyroxene  in  Angitic  Bocks,  by  Whitman  Cross,  with 
n  Geological  Sketch  of  Boffido  Peaks,  Colorado,  by  8.  F.  Bmmons.  1888.  80.  40  pp.  2  pi.  Price  10 
cents. 

2.  Gold  and  Silver  Conrersion  Tables,  giving  the  Coining  Yalne  of  Troy  Ounces  of  Fine  Metal,  ^bc., 
by  Albert  Williams,  Jr.    1888.    80.    ii,  8  pp.    Price  6  cents. 

8.  On  the  Foesil  Faonas  of  the  Upper  Devonian  along  tiie  Meridian  of  76°  SO',  tram.  Tompkins  County, 
New  York,  to  Bradford  County,  Pennsylvania,  by  Henry  S.  Williams.  1884.  80.  86  pp.  Price  5  cents. 

4.  On  Mesozoio  Fossils,  by  Charles  A  White.    1884.     80.    86  pp.    9  pi.    Price  5  cmts. 

5.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett  1884.  80.  825  pp. 
Price  20  cents. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    8°.    43  pp.   Price  6  oents. 

7.  Mapoteca  Geologica  Americana.  A  CatiJogue  of  Geological  Maps  of  America  (North  and  Sooth), 
1752-1881,  by  Jules  MarCou  and  John  Belknap  Maroou.    1884.    8^.    184  pp.    Price  10  cents. 

8.  On  Secondary  Enlargement  of  Mineral  Fragments  in  Certain  Booka,  by  B.  D.  Irving  and  0.  B. 
Yanhise.    1884.    8^.    66  pp.    Price  10  cents. 

STATISTICAL  PAPERS. 

A  fourth  series  of  publications  having  special  reference  to  the  mineral  resonroaa  of  the  United 
States  is  contemplated.  Of  that  series  the  first  has  been  published,  vis:  Mineral Besoowsa  of  the 
United  States,  by  Albert  Williams,  Jr.    1888.    80.    xvii,818pp.    Price  50  cents. 

Correspondence  relating  to  the  publications  of  the  Survey,  and  all  remittancea,  which  most  be  by 
postsl  note  or  money  order,  shoold  be  addressed  to  the 

DmOtOB  OV  TBX  UHRBD  STATSS  GsOtXMIOAL  SUKfST, 

WABaorOTOir,  D.  0.,  A%igntt  80, 1884. 


(Ba]ktinVo.a) 
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LETTER  OF  TRANSMITTAL 


United  States  Geological  Survey, 

Madiaon^  Wis.,  April  1,  1884. 

Sib  :  I  liavc  the  honor  to  transmit  berewilk  a  paper  on  Secondary 
Enlargements  of  Mineral  Fragments  in  Certain  Rocks,  prepared  by  my- 
self and  Assistant  Geologist  0.  E.  Van  Hise. 

Tbe  plates  were  all  drawn  from  nature  with  the  camera  lucida,  by 
Assistant  Geologist  W.  N.  Merriam. 

I  am,  sir,  very  respectfully  yours, 

ROLAND  D.  IRVING, 
QeologiHt  in  Charge  of  the  Survey  of 
Pre-Cambrian  Rocks  of  the  Northwestern  States, 
Hon.  J.  W.  Powell, 

Director  United  States  Geological  Survey^ 

Washington^  J).  C. 
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To  face  p 
Plate  I. — ^Haronian  qnartzite  of  East  Neebish  Rapids,  Saiut  Mary's  River.. 

Plate  II.  Crystal-facod  enlargements  of  quartz  fragments 

Fio.  1.  Single  grain  of  the  sandstone  intercalated  in  Haronian  qnartzite 

of  East  Noebish  Island.    Enlarged  67  diameters.    No.  17  of 

the  list,  p.  26.    The  outlines  of  the  crystal  faces  were  drawn 

in  from  a  dry  mounting,  after  which  the  grain  was  covered 

with  balsam  and  the  nucleal  fragment  drawn. 
Fio.  2.  Another  grain  from  the  same  sandstone,  drawn  from  a  balsam 

mounting.    Enlarged  67  diameters. 
Fio.  3.  Single  grain  of  the  Huronian  sandstone  of  Spnrr  Mountain,  Mich. 

No.  30  of  the  list,  p.  30.    Drawn  from  a  balsam  mounting. 

Enlarged  100  diameters. 
Fios.  4,  5,  6.  Single  grains  from  the  Potsdam  sandstone  of  New  Lisbon, 

Wis.    No.  87  of  the  list,  p.  40.    Balsam  mounting.    Enlarged 

95  diameters. 
Fiofl.  7,  9.  Single  grains  of  the  Potsdam  sandstone  of  the  quarry  on  the 

Torch  Lake  Railroad,  Keweenaw  Point,  Michi|^an.  No.  90  of 

the  list,  p.  40.    Enlarged  67  diameters. 
Fio.  8.  Portion  of  a  thin  section  of  the  same  sandstone,  showing  how 

nucloal    fragments    and    enlargements   polarize  together. 

Enlarged  67  diameters.    The  black  spaces  are  holes  in  the 

section. 

Plate  III. — Thin  sections  of  quartzites 

Fio.  1.  Qnartzite  crust  of  Saint  Peter's  sandstone,  Arlington  Prairie, 

Columbia  County,  Wisconsin.   No.  95  of  the  list,  p.  42.    The 

enlargemen  ts  have  often  taken  crystal  faces.  Ordinary  light. 

Enlarged  35  diameters. 
Fio.  2.  Arenaceous  qnartzite,  Animikie  series,  Portage  Bay  Island,  Min- 
nesota, coast  of  Lake  Superior.    No.  61  of  the  list,  p.  36. 

Polarized  light.    Enlarged  45  diameters. 
Plate  IV. — ^Fios.  1  and  2.  Thin  sections  of  red  qnartzite,  Animikie  g^np, 

Prairie  River  Falls,  Minnesota.    No.  58  of  the  list,  p.  35.    The 

same  section  in  ordinary  and  polarized  light.    Enlarged  39 

diameters 

Plate  Y. — ^Thin  sections  of  sandstone  and  qnartzite 

Fio.  1.  Indurated  Saint  Peter's  sandstone,  Gibraltar  Bluff,  Columbia 

County,  Wisconsin.  No.  96  of  the  list,  p.  42.  Polarized  light. 

Enlarged  35  diameters. 
Fio.  2.  Huronian  qnartzite  of  Neebish  Island,  Saint  Mary's  River.    No. 

12  of  the  list,  p.  25.  Polarized  light.  Enlarged  35  diameters. 
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10  ILLUSTRATIONS. 

Tofacepagei 
Tlatk  VL — Thiu  sections  of  qnartzitc,  &c 29 

Fig.  1  (upper  half).  Huronian  qnartzite  from  gannister  quany,  80uth 
side  of  Carp  River,  near  Marqaette,  Mich.  No.  22  of  the  list, 
p.  28.    Polarized  light.    Enlarged  31  diameters. 

Fio.  1  (lower  half).  Haronian  qnartz-schist  from  near  Marquette,  Mich. 
No.  27  of  the  list,  p.  29.  Polarized  light.  Enlarged  36  diani- 
et-crs.  Designed  to  show  schistose  structure  and  induration 
by  independently  oriented  (jnartz. 

Fio.  2  (npper  half).  Rod  qnartzite  of  Prairie  River  Falls,  Minnesot-a. 
No.  58  of  the  list,  p.  35.  Enlarged  31  diameters.  Polarized 
light.    Drawn  to  show  the  enlargement  of  a  complex  grain. 

Fio.  2  (lower  half).  Cherty  Potsdam  sandstone,  Westfield,  Sauk  County, 
Wisconsin.  Polarized  light  Enlarged  35  diameters.  A 
cherty  matrix  holds  grains  of  quartz  which  have  received 
enlargements. 
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I. 

ENIiARGEM£NTS  OF  QUARTZ  FRAGMENTS  AND  GENESIS 

OF  QUARTZITES. 


By  R.  D.  iBViNa  and  O.  R.  Van»  Hise. 


GENERAL    CONSIDERATIONS. 

• 

In  his  address  before  the  Geological  Society  of  London,  delivered 
Febraary  20, 1880,^  Sorby  describes  sands  whose  grains  are  bounded 
externally  by  crystalline  faces,  but  have  in  the  interior  the  ordinary 
rolled  grains,  the  crystalline  faces  having  been  prodaced  by  a  second- 
ary deposition  of  quartz  upon  the  irregular  surfaces  of  the  original 
grains.  He  shows  also  that  the  quartz  coatings  of  these  grains  are  in 
perfect  '*  optical  and  crystalline  continuity '^  with  the  interior  fragments, 
each  original  fragment  having  thus  been  changed  to  a  definite  crystal. 

He  states  further  that  he  had  examined  crystalline  sands  from  the 
sandstones  of  various  ages  ^^  from  the  Oolites  down  to  the  Old  Red,"  and 
that  they  are  commonly  little  coherent,  but  that  in  some  specimens  ^^a 
number  of  grains  may  often  be  seen  cohering  more  strongly  than  the 
rest,  and  these  show  clearly  that  the  cavities  originally  existing  be- 
tween the  grains  have  been  more  or  less  completely  filled  with  quartz. 
Moreover,  on  carefully  examining  the  less  coherent  grains  by  surface 
illumination,  we  can  see  not  only  the  planes  and  angles  due  to  unim- 
peded crystallization,  but  also  more  or  less  deep  impressions  due  to  the 
interference  of  contiguous  grains,  thus  proving  conclusively  that  the 
deposition  of  crystalline  quartz  took  place  after  the  nuclei  were  depos- 
ited as  a  bed  of  normal  sand.  The  very  imperfect  consolidation  some- 
times met  with  is,  perhaps,  not  so  very  surprising  when  we  reflect  on 
the  very  small  coherence  of  many  large  quartz  crystals  which  jare  yet' 
in  close  juxtaposition.  However,  it  does  seem  probable  that  this  crys- 
tallization of  quartz  sometimes  contributes  very  materially  to  the 
cohesion  of  the  grains  in  hard  and  compaot  quartzites.  In  such 
examples  as  the  Gkinnister  of  the  South  Yorkshire  coal-field  we  can 
see  in  a  thin  section  that  the  grains  fit  alongside  one  another  in  a 
very  striking  manner,  and  it  is  only  by  extreme  care  that  good  proof 
can  be  obtained  of  the  actual  deposition  of  quartz  between  them. 
However,  in  the  case  of  a  highly  consolidated  sandstone  from  Trini- 
dad the  proof  of  the  deposition  of  quartz  is  as  complete  as  possible; 

iProc.  Geol.  Soo.  Lond.,  1880,  p.  62. 
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the  outline  of  the  original  grains  of  sand  is  perfectly  distinct^  and  the 
cavities  between  them  are  filled  with  clear  quartz  in  crystalline  con- 
tinuity with  the  contiguous  grains ;  so  that  the  whole  is  a  mass  of  in- 
terfering crystals,  each  haying  a  sand-grain  as  a  nucleus.  The  rock 
has  thus  been  converted  into  a  hard  quartzite,  almost  like  a  true  quartz 
rock,  but  differs  from  such  quartz  rocks  as  those  of  the  Scotch  High- 
lands in  containing  no  mica  crystallized  in  situ.  All  my  specimens  of 
these  quartz  rocks  are  really  highly  quartzose  mica-schist« ;  and,  so  far, 
I  have  failed  in  my  endeavors  to  trace  the  connection  between  them 
and  true  sandstones,  though  possibly  this  could  be  easily  done  in  some 
districts  which  I  have  not  examined."^ 

In  the  American  Journal  of  Science  for  July,  1881,  A.  A.  Young 
.  describes  a  sandstone  from  the  Potsdam  sandstone  of  Kew  Lisbon,  Wis., 
the  rolled  grains  of  which  are  enveloped  in  secondary  crystal-faceted 
quartz  coatings.  In  the  same  journal  for  June,  1883,  the  senior  author 
of  this  paper  showed  what  Sorby  regards  as  probable,  viz :  that  the  "co- 
hesionof  the  grains  in  hard  and  compact  quartzites"  is  due  to  this  depo- 
sition of  interstitial  quartz,  to  be  certainly  true  in  the  cases  of  certain 
quartzites  and  mica-bearing  quartz-schists  of  Archaean  (Hnronian)  age. 
He  also  showed  that  irregular  areas,  often  of  very  small  size,  andeven  thin 
crusts,  due  to  a  mere  weathering,  occur  frequently  in  the  Saint  Peter's 
and  Potsdam  sandstones  of  Wisconsin,  in  which  these  sandstones  have 
been  changed  to  vitreous  quartzites  by  the  same  mode  of  induration,  ♦.  e., 
by  the  deposition  of  an  interstitial  quartz  which  has  divided  itself  off 
into  interlocking  areas  optically  continuous  with  the  original  grains  of 
quartz  sand. 

^So-called  '^ crystallized''  sands  and  sandstones  have  been  described  by  many 
anthorSy  beginning  with  Gerhard,  in  1816,  but  none  of  them,  so  far  as  we  have  yet 
learned,  understood  that  the  crystal-faced  grains  were  rolled  fragments  enlarged  by 
secondary  deposition.  The  idea  with  regard  to  these  sandstones  appears  to  have  been 
that  their  crystal-faced  grains  were  wholly  separated  out  from  solution,  and  the  sand- 
stones not  really  of  clastic  origin.  Zirkel  (Petrographie,  II,  p.  575)  says  of  these  crys- 
tallized sandstones  that  they  ^'vlelleicht  gar  nicht  zu  den  klastischen  Gesteinen 
gerechnet  werden  diirfen.''  See  also  Naumann's  Gcognosie,  I,  p.  5^,  and  Von  Cotta's 
Lithology,  Lawrence's  translation,  pp.  296, 301.  Zirkel  (Petrographie,  II,  p.  590)  gives 
a  number  of  references  among  the  older  writers,  but  so  far  as  I  have  been  able  to  refer 
to  them  none  seem  to  have  had  any  idea  of  the  true  nature  of  the  crystals. 

Danbr^  who  described  the  Vosges  crystal-bearing  sandstone  as  long  ago  as  1852, 
has  quite  recently  (Etudes  Synth^tiques  de  G^ologie  Experiraentalo,  1879,  pp.  226>230), 
in  a  r^um^  of  earlier  observations  by  himself  and  others  (Elie  de  Beaumont,  Hoff- 
man, Gntberlet,  Croisnier)  on  cryetallized  sandM,  stated  distinctly  his  belief  in  their 
purely  chemical  origin.  The  Vosges  sandstone,  which  is  mentioned  by  Sorby  (Zoe. 
eit.)  as  an  admirable  instance  of  the  formation  of  crystallized  sands  by  the  en- 
largement of  rolled  grains,  Daubr^e  cites  as  a  typical  instance  of  a  sandstone  of  chem- 
ical origin.  While  admitting  the  occurrence  of  instances  where  it  is  difficult  to  see 
any  such  connection,  ho  advances  the  view  that,  in  the  cases  of  the  Vosges  sand  and 
many  others,  the  deposit  of  crystals  of  quartz  has  been  derived  from  a  solution  of  an 
alkaline  silicate  supplied  to  the  sea  by  the  decomposition,  before  complete  cooling,  of 
masses  of  eruptive  feldspathic  porphyry,  or  of  porphyry  tuffs — a  view  which  leeeiTCS 
Bo  substantiation  from  our  own  observations. 
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The  latter  observations  were  made  in  the  beginning  of  1883,  but  in 
ignorance  of  ISorby's  results,  announced  some  years  before.  Several  other 
lithologists  had  in  the  mean  time  made  similar  observations.  In  the 
summer  of  1881,  Arnold  Hague  and  Iddings  noted  this  form  of  indura- 
tion in  the  Silurian,  Devonian,  and  Carboniferous  quartzites  of  the 
Eureka  district  of  ^N'evada,  and  Mr.  Iddings  prepared  some  drawings 
at  the  time  which  will  appear  in  Hague's  monograph  of  that  district.^ 
Bonney,  Phillips,  and  others  have  made  similar  observations  in  Eu- 
rope.* The  peculiar  induration  due  to  weathering  had  also  been  pre- 
viously observed  both  in  Europe  and  in  this  country,*^  although  it 
does  not  appear  that  the  exact  nature  of  the  induration  was  in  any 
case  understood. 

Since  the  publication,  by  the  senior  author  of  this  bulletin,  in  the 
American  Journal  of  Science,  above  referred  to,  we  have  been  engaged 
in  studying  sandstones,  quartzites,  and  other  rocks  from  various  forma- 
tions, with  a  view  of  determining  how  widespread  this  mode  of  in- 
duration is.  Our  attention  has  been  mainly  turned  to  rocks  of  pre- 
Oambrian  age,  but,  whenever  we  have  been  able  to  procure  the  ma- 
terial, we  have  studied  also  rocks  of  more  recent  formations  down  to 
the' Cretaceous.  From  the  list  given  below  it  will  be  seen  that  we  have 
found  this  peculiar  form  of  induration  in  rocks  representing  nearly'  all 
of  the  various  Huronian  areas  of  the  Korthwest,  as  well  as  in  a  number 
of  quartzites  and  sandstones  of  various  degrees  of  induration  from  the 
later  formations.  We  have  also  noted  a  number  of  interesting  new 
points  in  this  connection. 

The  most  important  result  of  our  study  is,  of  course,  the  proving 
that  most,  if  not  all,  of  the  ancient  quartzites,  as  well  as  many  of  the 
quartziferous  schists,  are  composed  in  the  main  of  the  original  frag- 
mental  material,  unaltered  save  by  some  of  the  ordinary  metasomatic 
processes,  but  the  fragments  cemented  together  by  a  very  subordinate 
quantity  of  a  siliceous  cement  of  secondary  origin.  This  siliceous  cement 
forms  the  only  part  of  the  rock  that  has  crystallized  in  sitUy  the  more  or 
less  intricate  interlocking  of  its  areas  and  its  common  optical  contmuity 
with  the  original  quartz  fragments  giving  rise  to  a  deceptive  appear- 
ance of  complete  original  crystallization. 

The  least  advanced  condition  of  this  process  of  induration  is  to  be 
met  with  in  sandstones  that  are  quite  loose,  as  was  shown  by  Sorby. 
The  rolled  grains  of  quartz  are  each  furnished  with  a  border  of  newly 
deposited  quartz,  optically  continuous  with  the  nucleus,  and  furnished 
with  more  or  less  perfectly  developed  crystalline  faces.  At  times  the 
fragment  is  only  partially  buried  by  the  newly  deposited  border,  this 
being  especially  true  of  the  more  irregularly  outlined  grains,  but  more 

'  Monographs  of  the  United  States  Geological  Survey,  not  yet  issued. 
<Q.  J.  G.  S.,  Vol.  XXXIX,  p.  20. 

«A.  Geikie,  Text  Book  of  Geology,  pp.  158,333.  M.  £.  Wadsworth,  Science,  Vol.  I, 
p.  146. 
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asnally  the  grain  is  completely,  though  very  thinly,  covered,  so  that 
we  have  thns  formed  a  quite  perfect  quartz  crystal,  whose  greater  part 
is,  m  each  case,  mainly  composed  of  the  old  and  worn  grain.  These 
crystal-faced  borders  we  have  observed  running  in  thickness  from  films 
so  thin  as  to  be  barely  perceptible  with  the  microscope  to  those  0.2 
or  0.3°'"'.  in  width.  The  presence  of  these  crystal  faces  makes  the  sur- 
face of  the  sandstone  affected  by  this  induration  sparkle  and  glisten 
like  a  frosted  surface.  Such  crystalline  sandstones  have  been  known 
for  a  long  time,  and  they  are  common  in  all  formations  from  the  Arch- 
aean to  the  Tertiary.  Indeed,  since  our  attention  was  first  drawn  to  this 
matter,  it  has  seemed  to  us  as  if  the  presence  of  at  least  some  of  the  crys- 
talline faces  in  quartzose  sandstones  is  rather  the  rule  than  the  excep- 
tion. There  can  be  no  doubt,  we  think,  that  all  owe  their  sparkling  ap- 
pearance to  this  same  process  of  secondary  enlargement  of  the  original 
firagments.  The  crystalline  faces  are  best  developed,  as  already  said, 
in  loose  sandstones,  where  the  induration  has  not  gone  far  enough  to 
produce  much  interference,  but  they  may  coexist  with  a  considerable 
degree  of  induration.  The  crystal-faced  enlargements  of  the  fragments 
in  such  sandstones  may  generally  be  separated  from  the  nucleal  grains 
by  the  presence  of  films  of  iron  oxide  on  the  surfaces  of  the  nuclei,  by 
the  greater  freedom  from  inclusions  of  the  newly  deposited  as  compared 
with  the  nucleal  quartz,  by  the  existence  of  a  roughened  surface  on  the 
inner  grain,  and  by  rows  of  cavities  at  the  junction  of  the  new  quartz 
with  the  corroded  surface  upon  which  it  was  deposited. 

Gases  are  met  with  in  which  it  is  exceedingly  difficult  to  separate  the 
two  quartzes  from  each  other.  Sorby^  mentions  as  such  an  instance  the 
"  Qannister ''  of  the  South  Yorkshire  coal  field,  and  in  our  own  ex- 
perience we  have  met  with  two  instances,  those  of  the  Huronian  sand- 
stones of  Spurr  Mountain,  Michigan,  and  Penokee  Gkip,  Wisconsin, 
both  of  which  are  alluded  to  in  the  list  given  below.  The  difficulty  in 
all  these  cases  arises  from  the  great  relative  purity  of  the  original 
quartz  particles  and  the  entire  absence  of  an  iron  oxide  coating  to  the 
nuclei,  and,  in  the  last  two  cases  at  least,  from  the  smallness  of  the 
grains ;  but,  in  all,  careful  search  discovers  grains  in  which  the  sep- 
arating lines  may  be  perceived;  and  no  doubt  remains  that  in  theee 
cases  also  the  crystals  are  enlargements  of  rounded  fragments.  These 
observations  are  of  particular  interest,  since  they  render  it  evident  that 
a  completely  indurated  rock,  apparently  made  up  entirely  of  originally 
deposited  quartz,  may  yet  be  only  apparently  so,  the  lines  of  separation 
between  the  new  and  old  material  being  imperceptible. 

In  the  very  loose  sandstones  the  nuclei  and  deposited  quartz  are  best 
distinguished  from  one  another  by  mounting  the  sand  cmmbled  from 
the  rock  in  balsam,  while  the  crystalline  faces  are  best  seen  in  a  dry 
mounting  of  this  sand. 

The  whole  process  of  enlargement  in  these  crystal-bearing  swidstones 
is  of  course,  as  Sorby  shows,^  precisely  analogous  to  what  is  known  to 

•  Loc  cit,  p.  63.  7  Loo  dt,  p.  flB. 
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occar  when  a  crystal  of  a  soluble  salt  is  placed  in  an  evaporating  sat- 
urated solatiou  of  the  same  substance.  We  have  tried  this  experiment 
with  fragments,  from  one-eighth  inch  to  one-half  inch  in  diameter,  of 
alum  (K2  AI2  (S  04)4),  nickel  ammonium  sulphate  (  (N  H4)2  Ni  (S  04)2,) 
and  sodium  and  potassium  tartrate  (Nsh  K  (C4  H4  Oe).)  The  fragments 
in  each  case  were  thoroughly  rounded  and  coated  with  iron  oxide.  Be- 
ing then  hung  each  in  its  appropriate  solution,  the  angles  and  faces 
were  soon  rapidly  developed,  after  which  the  crystal  continued  to  grow 
over  the  whole  surfaee.  Sections  made  from  these  crystals  showed  the 
nuclei  bounded  by  oxide  of  iron  films  and  built  out  by  newly  deposited 
material  with  precisely  the  relations  met  with  in  the  enlarged  grains  of 
crystal-bearing  sandstones. 

As  instances  of  localities  yielding  sandstones  with  crystal-faceted 
grains  may  be  mentioned  the  following :  For  Huronian  sandstones — 
East  Neebish  Island,  St.  Mary's  Eiver,  Canada;  Spurr  Mountaio, 
Michigan ;  Penokee  Gap,  Ashland  County,  Wisconsin ;  Devil's  Lake, 
Sauk  County,  Wisconsin ;  Eedstone,  Nicollet  County,  Minnesota.  For 
Potsdam  sandstone: — New  Lisbon,  Juneau  County,  Wisconsin;  the 
great  bluff  known  as  Boche  £crit,  Adams  County,  Wisconsin,  and  the 
railroad  cut  on  the  Chicago  and  Northwestern  road  just  south  of  Madi- 
son.^ For  St.  Peter's  sandstones — ^Arlington  Prairie,  Columbia  County, 
Wisconsin ;  Lancaster,  Grant  County,  Wisconsin. 

Plate  II  shows  a  number  of  instances  of  crystal-faced  enlargements 
of  quartz  fragments.  Fig.  1  of  this  plate  shows  a  single  grain  of  the 
sandstone  intercalated  in  the  Huronian  quartzite  of  East  Neebish  Island, 
St.  Mary's  Eiver,  enlarged  67  diameters.  The  outlines  of  the  crystal 
faces,  which  are  more  or  less  interrupted  from  lack  of  material,  were 
drawn  in  from  a  dry  mounting  of  the  grain,  after  which  it  was  covered 
with  balsam,  and  the  nucleal  fragment,  with  its  oxide  of  iron  coating, 
drawn.  Fig.  2  shows  another  grain  from  the  same  sandstone,  enlarged 
67  diameters,  as  seen  in  a  balsam  mounting.  Fig.  3  represents  a  single 
grain  from  the  Huronian  sandstone  of  Spurr  Mountain,  Michigan,  as 
seen  in  a  balsam  mounting.  The  enlargement  is  100  diameters.  Figs. 
4,  5,  and  6  show  the  appearance,  in  the  balsam  mounting,  of  single 
grains  from  the  Potsdam  sandstone  of  New  Lisbon,  Wisconsin,  enlarged 
95  diameters.  Figs.  7  and  9  are  similarly  mounted  single  grains  from 
the  Potsdam  sandstone  of  the  quarry  on  the  Torch  Lake  Eailroad,  Ke- 
weenaw Point,  Michigan,  enlarged  67  diameters.  Fig.  8  is  a  portion  of 
a  thin  section  of  the  same  sandstone,  also  enlarged  67  diameters,  and 
drawn  as  seen  between  the  crossed  nicols,  with  the  object  of  showing 
how  the  nucleal  fragments  and  enlargements  polarize  together.  The 
black  lines  on  two  of  the  grains  in  this  figure  indicate  the  positions  of 
the  elasticity  axes.    The  black  spaces  are  holes  in  the  section. 

"This  is  the  layer  deacribed  ia  the  Wisconsin  reports  under  the  name  of  the  Madison 
sandstone.  The  occurrence  of  crystal-faceted  grains  in  the  more  siliceous  and  looser 
portions  of  this  layer  appeals  to  be  an  aU  but  universal  phenomenon  in  Sonthem  Cen- 
tral Wisconsin* 
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A  more  advanced  coudition  of  induration  is  met  with  in  certain  sand- 
stones, which,  while  still  showing  to  some  extent  the  crystalline  facets, 
have  the  secondarily  deposited  quartz  areas  more  generally  interfering 
with  one  another.  This  may  be  seen  in  much  of  the  Huronian  quartz- 
ite  at  Ifecbish,  Saint  Mary's  Eiver;  Redstone,  Minn.;  and  Devil's  Lake, 
Wis. — at  all  of  which  localities  may  be  seen  rapid  transitions  from  the 
loosest  sandstoue  to  the  most  compact  and  vitreous  quartzite,  as  also 
in  much  of  the  Potsdaui  sandstone  of  the  interior  of  Wisconsin,  for 
instance  the  rock  quarried  at  Grand  Eapids,  Black  River  Falls  and 
Packwaukee.  Fig.  1  of  Plate  III  is  drawn  from  a  section  of  the  vitri- 
fied crust  of  the  St.  Petei-'s  sandstone  of  Arlington,  Columbia  County, 
Wisconsin.  This  crust,  which  is  decribed  somewhat  fully  on  a  sub- 
sequent page,  is  immediately  below  the  surface  without  crystalline 
facets,  the  enlargements  having  interfered  too  thoroughly.  But  at  a 
depth  of  one-fourth  to  one-half  an  inch  the  crystal  facets  begin  to  grow 
plentiful,  until  the  loose  sandstone  is  reaehed  at  the  depth  of  about  an 
inch  or  two,  when  every  grain  is  furnished  with  the  facets.  The  figure 
referred  to  shows  one  of  the  intermediate  phases  where  there  has  been 
some  interference,  but  crystal  facets  have  been  enabled  to  form  in  a 
number  of  places.  The  outlines  of  the  nucleal  grains  are  distinctly  but 
not  strongly  marked.    The  brown  filling  material  is  oxide  of  iron. 

A  still  more  advanced  stage  of  induration,  but  yet  one  which  is  still 
short  of  complete  vitrification,  is  met  with  in  those  quartzites,  which, 
while  retaining  something  of  a  granular  or  arenaceous  appearance,  are 
yet  without  any  of  the  crystalline  facets,  the  interference  of  the  second- 
ary quartz  areas  having  been  general.  An  excellent  instance  of  this  is 
the  sandstone  from  Gibraltar  Bluff,  Columbia  County,  Wisconsin.  Much 
of  a  similar  material  occurs  in  the  Huronian  quartzites  of  the  north 
shore  of  Lake  Huron,  of  Marquette,  Mich.,  and  of  Southwestern  Minne- 
sota. The  Gibraltar  Bluflf  rock  is  shown  at  Fig.  1  of  Plate  V,  which 
represents  part  of  a  thin  section,  as  seen  in  the  polarized  light,  enlarged 
35  diameters.  A  more  arenaceous  quartzite,  but  still  one  without  crys- 
tal faces,  is  shown  at  Fig.  2,  Plate  III,  which  represents  a  thin  section  of 
the  sandy  Animikie  quartzite  of  Portage  Bay  Island,  Minnesota.  The 
enlargement  is  45  diameters,  and  the  section  is  represented  as  seen  in  the 
polarized  light.  It  will  be  noted  that  the  enlargements  of  the  grains 
are  at  times  unusually  broad. 

In  the  most  completely  vitreous  quartzites  the  arenaceous  or  granu- 
lar appearance  is  entirely  lost,  the  particles  being  fused  into  an  appar- 
ently homogeneous  mass,  which  appears  both  to  the  naked  eye  and  under 
the  microscope  to  be  wholly  composed  of  originally  deposited,  intricately 
interlocking  areas  of  quartz.  But  closer  study  of  the  sections  of  such 
quartzites  shows  that,  like  those  previously  described,  they  are  made  up 
partly  of  fragmental  material  and  partly  of  a  secondarily  deposited 
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quartz,  the  interlockiug  areas  of  the  latter  being  in  large  measure 
optically  continuous  with  the  origii^al  fragments,  but  also  at  times  in 
part  independent  of  them.  The  degree  of  intricacy  of  the  interlocking 
of  the  areas  of  the  secondary  quartz  will  be  found  to  vary  greatly  in 
different  quartzites.  At  times  these  areas  will  meet  each  other  along 
quite  straight  or  only  slightly  curved  lines,  and  again  they  will  dove- 
tail into  each  other  in  the  most  intricate  manner.  As  a  type  of  the 
most  completely  vitrified  quartzites,  may  be  mentioned  the  ^^  gannister" 
of  Marquette,  Mich.,  'No.  22  of  the  list  below.  A  thin  section  of  this 
rock,  as  seen  in  the  polarized  light,  and  enlarged  31  diameters,  is  repre- 
sented in  the  upper  half  of  Fig.  1,  Plate  YI.  It  will  be  seen  that  the  en- 
largements are  often  unusually  broad  and  dovetail  with  each  other  some- 
what intricately.  Other  vitreous  quartzites  are  shown  at  Fig.  2,  Plate 
V ;  Figs.  1  and  2  of  Plate  IV,  and  the  upper  half  of  Fig.  2  of  Plate  VI. 
The  last  three  of  these  figures  represent  the  red  Animikie  quartzite 
of  Prarie  Eiver  Falls,  Minnesota.  The  rock  of  this  place  is  described 
as  being  much  of  it  sandy,  but  the  specimen  furnished  us  by  the  kind- 
ness of  Prof.  N.  H.  Winchell  shows  a  quartzite  in  which  but  little  of  an 
arenaceous  texture  remains.  Two  of  the  figures  are  drawn  from  the  sec- 
tion as  seen  in  the  polarized  light,  in  order  that  the  extent  6f  the  enlarge- 
ments may  be  seen.  It  will  be  observed  that  in  places  they  dove-tail 
quite  intricately  and  the  outlines  of  the  very  round  nucleal  fragments 
are  rendered  beautifully  distinct  by  the  fringes  of  oxide  of  iron. 

The  propoction  of  the  infiltrated  quartz  which  has  crystallized*  inde- 
pendently of  the  original  fragments  varies  very  greatly  in  different 
cases.  At  times  most  of  it,  or  even  all,  seems  to  occur  in  this  form,  the 
interstices  between  the  much-rounded  fragments  beiilg  entirely  filled 
with  a  secondary  quartz  in  minute  intricately  interlocking  areas,  wholly 
independent  of  the  original  grains.  As  instances  of  rocks  in  which  the 
independent  deposition  of  quartz  is  the  chief  or  only  indurating  mate- 
rial, may  be  mentioned  the  foot- wall  rock  of  the  Champion  Mine,  Mich- 
igan, much  of  the  quartzite  of  the  great  range  immediately  east  of 
Marquette,  Mich.,  and  the  red  quartzite  of  McClennan's  Landing  on 
the  north  shore  of  Lake  Huron.  From  these  extreme  cases  there  are 
all  phases  down  to  the  cases  where  all  of  the  secondary  quartz  occurs 
as  enlargements  of  the  original  fragments. 

Thin  sections  of  quartzites  in  which  the  fine  interstitial  quartz  is 
present  are  not  easily  represented  by  figures.  At  the  lower  half  of 
Fig.  1,  Plate  VI,  an  attempt  is  made  to  represent  the  Hurouian  quartz- 
schist  from  near  Marquette.  The  section  is  drawn  as  seen  in  the  i)o- 
larized  light  and  is  enlarged  36  diameters. 

In  some  cases  where  the  enlargements  of  the  original  grains  and  the 
independently* oriented  quarts  occur  together,  the  enlargements  present 
the  appearance  of  fading  out  gradually  into  the  finely  interlockiug  in- 
terstitial material.  This  appearance  arises  from  the  fact  that  as  the 
original  fragment  is  receded  from,  less  and  less  of  the  interstitial  quartz 
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is  optically  contifiuous  with  it,  while  more  and  more  is  separated  oat 
into  relatively  minate  independent  areas.  It  is  thus  evident  that  all 
of  the  interstitial  quartz,  including  both  that  which  is  in  independent 
areas  and  that  which  is  oriented  with  the  original  fragments,  has  been  de- 
l)Osited  simultaneously,  the  crystalline  influence  of  the  fragment  having 
lessened  rapidly  in  power  as  the  distance  from  the  fragment  increased. 
In  those  cases  where  all  the  interstitial  quartz  has  been  deposited  in- 
dependently of  the  original  grains,  the  deposition  went  on  too  rapidly 
for  those  grains  to  exert  their  influence.  The  apparent  fading  out  of 
quartz  fragments  also  arises  from  another  cause  in  the  cases  of  certain 
argillaceous  quartzites  mentioned  below. 

In  certain  quartzites,  that  interstitial  silica  which  has  been  deposited 
independently  of  the  original  fragments  has  in  part  separated  oiit  as 
chalcedonic  or  entirely  amorphous  silica.  In  fact^  there  is  every  gra- 
dation found  in  some  of  these  cases  from  that  quartz  which  is  in  inde- 
pendent areas  of  some  little  size,  through  more  and  more  finely  divided 
kinds,  to  that  which  is  completely  amorphous,  presenting  no  percepti- 
ble effect  when  revolved  between  the  crossed  nicols.  The  amount  of 
this  cherty  silica  present  varies  between  wide  limits,  in  some  cases 
predominating  over  the  quartzose  material,  when  the  rock  belongs  more 
properly  with  the  chert  and  chert-schists,  which  are  considered  sep- 
arately below.  The  lower  half  of  Fig.  2,  Plg»te  VI,  shows  the  appearance 
in  the  polarized  light  of  a  thin  section  of  a  cherty  Potsdam  sandstone 
from  Westfield,  Sauk  County,  Wisconsin,  enlarged  35  diameters.  Most 
of  the  rock  is  taken  up  by  the  cherty  matrix,  but  in  this  are  buried 
quartz  fragments  of  various  sizes  which  have  received  small  enlarge- 
ments. The  appearance  of  the  upper  side  of  the  largest  quartz  grain 
of  the  figure  suggests  that  it  may  have  been  dissolved  away. 

Commonly  the  quartz  fragments  of  a  sandstone  or  qnartzite  are  f^rag- 
ments  of  single  quartz  individuals,  but  cases  often  occur  where  they 
are  themselves  complex,  t.  «.,  made  up  of  several  or  many  differently 
oriented,  interlocking  areas.  We  have  noted  a  number  of  cases  where 
such  complex  grains  have  been  enlarged,  and  in  such  ca^es  the  added 
quartz  is  divided  off  into  areas  oriented  each  with  the  part  of  the  orig- 
inal grain  with  which  it  is  in  contact.  This  is  very  beautifully  seen  in 
the  large  grain  of  the  upper  half  of  Fig.  2,  Plate  VI,  which  is  drawn 
fipom  the  red  Animikie  quartzite  of  Prairie  River. 

So  far  we  have  considered  rocks  that  are  purely  quartzose,  or  nearly 
so,  and  it  is  in  these  that  the  enlargement  of  the  quartzes  is  most  strik- 
ing, and  generally  most  readily  made  out,  but  we  have  observed  it 
also  in  a  large  number  of  rocks  where  the  detrital  material  is  comi>osed 
more  or  less  largely  of  other  minerals  than  quartz,  and  even  in  cases 
where  the  quartz  is  a  rather  sparse  accessory.  A  large  part  of  ttie 
thickness  of  the  original  typical  Huronian  of  Lake  Huron  is  made  up 
of  gray  to  black  fragmental  rocks,  grading  from  veiy  coarse-grained 
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kinds  to  those  that  are  almost  aphanitic.  These  rocks  Logan  called 
collectively,  on  account  of  their  frequently  containing  pebbles  of  various 
kinds,  by  the  name  of  <^  slate  conglomera.tes."  This  name,  however,  cov- 
ers kinds  which  differ  much  from  each  other.  Some  are  almost  pure 
quartzites,  with  a  slight  mixture  of  feldspathic  fragments.  In  other 
cases  the  feldspathic  fragments  predominate,  and  in  the  finer  kinds 
have  often  been  decomposed  to  a  clayey  material,  when  the  rocks 
bidcome  clay  shales  or  slates.  Most  of  the  kinds,  except  those  that  are 
nearly  purely  quartzose,  have  undergone  a  considerable  amount  of 
metasomatic  change,  the  principal  result  of  which  has  been  the  produc- 
tion from  the  feldspars  of  a  chloritic  ingredient,  whence  chiefly  the  dark 
and  often  greenish  hue  presented  by  these  rocks. 

In  all  of  tbe  sections  of  these  rocks  examined  by  us  evidence  has 
been  found  of  the  secondary  deposition  of  interstitial  quartz.  In  a  few 
cases  this  interstitial  quartz  has  been  deposited  independently  of  the 
original  quartz  fragments,  but  oftener  is  more  or  less  generally  co-ordi- 
nated with  them.  Not  only  have  the  quartz  areas  of  these  rocks  been 
enlarged,  but  the  feldspar  fragments  also  often  present  indications 
•  of  similar  enlargement^  The  complex  character  of  these  rocks,  the 
metasomatic  alteration  which  they  have  undergone,  their  dark  color, 
and  the  siliceous  paste  by  which  they  have  been  permeated,  place  them 
among  "  grey  wackes,"^°  whilst  the  finer-grained  and  more  fissile  kinds 
are  "  greywacke-slates.^'  These  greywackes,  which  are,  next  to  the 
quartzites,  the  most  characteristic  and  important  rocks  of  the  type 
Buroniau,  are  all  '*•  recomposed"  rocks,  and  often,  especially  where  the 
secondary  quartz  is  abundant,  and  the  alteration  from  feldspar  to 
chlorite  has  progressed  far,  are  not  far  in  appearance,,  either  macro- 
scopically  or  microscopally,  from  true  crystalline  rocks,  and  would  ordi- 
narily be  classed  as  metamorphic.  Nevertheless  they  have  undergone 
no  other  alteration  than  that  which  is  involved  in  the  secondary  enlarge- 
ment of  quartz  and  feldspar  particles,  the  metasomatic  change  of  feld- 
spar to  chlorite,  and  the  interstitial  deposition  of  independently  oriented 
quartz ;  and  all  of  those  changes  are  such  as  may  be  met  with  in  the 
more  recent  and  so-called  unaltered  formations.*  Indeed,  we  may  say, 
setting  aside  those  changes  to  be  met  within  the  immediate  vicinity  of 
the  contact  with  eruptive  materials,  that  in  the  typical  Huronian,i.e., 
that  mapped  by  Logan  as  extending  from  the  Saint  Mary's  to  the  Mis- 
sissaugi  Biver  on  the  north  shore  of  Lake  Huron,  there  has  been  no 
other  kind  of  alteration  of  sediments  than  this,  the  various  greenstone 
beds  of  the  series  being  taken  as  of  eruptive  origin. 

Greywackes  and  greywacke-slates,  with  characters  in  each  case  of 
their  own,  but  in  general  similar  to  those  of  the  Lake  Huron  series,  we^ 
have  examined  from  the  Animikie  series  of  the  region  of  Thunder  Bay, 
and  thence  westward  along  the  national  boundary  line,  from  the  Huro- 

9  See  infra,  p.  27. 
^Ge}]pe'9  Text  Book  of  Geology,  p.  159. 
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nian  of  the  Penokee  region  of  Wisconsin,  and  from  the  folded  slaty  se- 
ries of  the  region  of  Knife  Lake  on  the  national  boundary  line.  All  of 
these  are  plainly  fragmental,  being  composed  mainly  of  quartz  and 
feldspar  fragments,  and  permeated  to  a  marked  degree  by  a  qnartzose 
cement  whose  areas  are  sdways  more  or  less  generally  optically  contin- 
uous with  the  original  quartz  particles.  A  belt  of  rocks,  composed  of 
dark-colored  sandstones  and  shales,  which  would  come  under  Gleikie's 
definition  of  grey  wackes  and  grey  wacke-slates,  forms  a  prominent  mem- 
ber of  the  Keeweenaw  series  between  Keeweenaw  Point  and  Bad  Biver 
in  Wisconsin,  reaching  a  particularly  large  development  in  the  region 
of  the  Porcupine  Mountains.  This  is  the  belt  which  we  have  elsewhere 
described  under  the  name  of  the  Nonesuch  Belt^^  In  many  sections 
of  this  rock  an  interstitial  quartz,  occurring  as  enlargements  of  the  origi- 
nal particles,  is  met  with,  and  is  particularly  abundant  in  sections  from 
that  x>ortion  of  the  Porcupine  Mountains  known  as  the  Iron  Biver  Sil- 
ver Belt^^  These  grey  wackes,  and  particularly  those  of  the  silver 
belt,  are  no  less  metamorphic  than  the  greywackes  of  the  type  Hoio- 
nian,  and  yet  they  occur  interstratified  in  a  great  thickness  of  unaltered 
sandstones.  Moreover,  they  lie  in  that  series  many  hundred  feet  above 
the  latest  of  the  great  flows  of  eruptive  material  which  characterize  it, 
so  that  the  alteration  can  in  no  way  be  attributed  to  igneous  action. 

Argillaceous  rocks  are  not  promising  ones  for  the  discovery  of  en- 
largements of  qitartz  particles,  and  yet  we  have  noted  in  them  a  number 
of  instances  of  such  enlargements,  as,  for  example,  in  the  cleaved  slates 
of  the  Saint  Louis  Biver  region  of  Minnesota,  and  in  the  Marshall  Hill 
schists  of  the  Upper  Wisconsin  Valley,  in  Central  Wisconsin.^^  Mention 
has  been  made  in  a  preceding  paragraph  of  the  peculiar  way  in  which 
the  enlargements  of  quartz  fragments  in  certain  quartzites  are  made  to 
appear  as  if  fading  off  gradually  into  the  fine  interstitial  material.  A 
somewhat  similar  appearance,  but  one  which  is  evidently  due  to  a  quite 
different  cause,  is  met  with  in  these  argillaceous  rocks,  in  which  the  en- 
largements of  the  widely  separated  quartz  fragments  have  enveloped^ 
in  the  process  of  growtji,  portions  of  the  clayey  matrix. 

In  nearly  all  of  the  schistose  areas  of  the  Northwest  which  have  been 
by  us  or  other  geologists  referred  to  the  Huronian,  cherty  rocks— that 
is,  rocks  more  or  less  largely  composed  of  a  chalcedonic  or  amorphous 
silica — form  considerable  thicknesses.  They  are  present  in  the  Animikie 
series  of  the  Thunder  Bay  region,  in  the  folded  slates  of  the  region 
farther  uorth^  in  the  original  Huronian  of  Lake  Huron,  in  the  iron- 
bearing  series  of  the  Marquette  and  Menomonee  regions  of  Michigan, 
and  in  the  Penokee  and  Wisconsin  Valley  regions  of  Wisconsin.  At 
least  some  of  the  jaspers  associated  with  the  '^  jaspery  iron  ores"  are  of 

"  Copx>er-bearing  rooks  of  Lake   Saperior.    Monographs  of  the  U.  8.  Geological 
Survey,  Vol.  v,  pp.  220-224. 
^^£pc.  oit.,  p.  221. 
w  Geology  of  Wisconsin,  Vol.  IV,  pp.  668,  681  to  683. 
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this  nature.  We  are  still  engaged  in  a  general  study  of  tbese  cherts, 
jaspers,  etc.,  and  are  not  yet  prepared  to  give  a  systematic  account  of 
them.  But  there  are  several  features  that  we  have  noted  in  regard  to 
them  that  are  of  interest  in  the  present  connection.  At  times  these 
cherts  are  for  a  considerable  thickness  wholly  composed  of  chalcedonic 
silica,  but  in  other  cases  they  contain  fragments  of  quartz,  in  smaller 
or  greater  quantities,  up  to  a  predominating  amount.  In  such  coses  we 
have  frequeiktly  noted  that  the  quartz  fragments  are  enlarged  in  the 
ordinary  manner.  These  cherts  seem,  in  part  at  least,  to  be  of  direct 
chemical  origin,  and  the  appearance  in  the  thin  sections  is  as  if  the 
quartz  fragments  had  taken  an  enlargement  of  quartz  simultaneously 
with  the  deposition  of  the  mass  of  the  amorphous  silica.  In  these  cherty 
rocks  the  enlargements  of  quartz  fragments  present  the  appearance  of 
fading  away  gradually  into  the  matrix  material  in  a  manner  similar  to 
that  already  noted  in  the  case  of  certain  quartzites,  where  the  appear- 
ance has  been  explained  by  the  lessening  of  the  crystalline  influence  of 
the  original  particles,  and  the  formation  of  more  and  more  of  independ- 
ently oriented  matter,  as  they  are  receded  from.  Here,  however,  we 
find  a  gradation  all  the  way  from  the  areas  deposited  so  as  to  be 
optically  continuous  with  the  original  quartz  fragments,  through  a  fine 
interlocking,  independently  oriented  quartz,  to  the  chalcedonic  material. 
There  are  many  points  as  to  the  origin  of  these  cherts  which  are  yet 
obscure,  chiefly  because  of  the  small  amount  of  microscopic  study  given 
to  them.  We  think,  however,  that  it  may  be  taken  as  certain  that  the 
Huronian  cherts  have  in  considerable  measure  originated  in  the  same 
way  as  the  cherts  of  the  later  formations.  In  the  Potsdam  sandstone, 
for  instance,  at  a  number  of  points  in  the  region  of  the  Upper  Baraboo 
Biver,  in  Central  Wisconsin,  layers  of  sandstone  are  to  be  noted  which 
are  highly  impregnated  with  chert,  and  in  which  at  times  the  chert  even 
predominates  over  the  sand.  Chert  is  ordinarily  thought  of  as  a  char- 
acteristic of  limestone  formations,  but  the  cherts  of  this  region  are 
wholly  below  and  independent  of  any  limestone  formation.  Evidently 
these  cherty  layers  have  been  produced  by  the  secondary  deposition 
from  solution  of  the  interstitial  cherty  material,  and  they  do  not  appear 
to  differ,  either  as  to  the  nature  of  the  material  or  as  to  its  origin,  from 
some  of  the  true  Huronian  cherts.  These  Potsdam  cherty  sandstones 
give  interesting  sections,  in  which  the  interstitial  secondarily  deposited 
material  presents  every  degree  of  coarseness,  from  large  areas  optically 
continuous  with  the  original  quartz  fragments  to  the  finest,  most  com- 
pletely non-polarizing  amorphous  silica. 

Our  sections  of  true  mica  schists  are  not  yet  very  numerous,  but  we 
have  found  unmistakable  enlargements  of  quartz  fragments  in  the 
mica-schist  forming  part  of  the  "  Lower  Quartzite''  of  Brooks,  north  of 
the  Michigamme  mine,  Marquette  region,  Michigan,  and  in  the  more 
quartzitic  portions  of  the  upper  mica-schist  member.  Formation  XXI,  of 
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tbe  Penokee  Hnronian.^^  This  member  of  the  Penokee  series  is  plainly 
the  equivalent  of  the  upper  mica-schist  member  of  the  Marquette 
Huronian.^^  The  latter  mica-schist  is  finely  displayed  among  the  islands 
at  the  outlet  of  Michigamme  Lake,  where  it  is  often  plainly  of  an  arena- 
ceous appearance,  but  so  far  our  sections  have  failed  to  prove  the 
existence  of  secondary  enlargements  of  quartz  fragments  in  them, 
although  what  appears  distinctly  to  be  fragmental  quartz  is  seen  in 
these  sections.  The  larger  part,  however,  of  the  quartz  present^  is 
fine  and  clear,  so  that  it  is  difficult  to  determine  whether  it  is  wholly 
an  originally  deposited  quartz  or  is  a  finely  fragmental  material,  the 
particles  of  which  are  now  so  enlarged  as  to  interlock. 

A  general  fragmental  appearance  is  not  uncommon  in  the  mica-schist 
sections  that  we  have  examined,  while  the  presence,  in  some  kinds  at 
least,  of  very  strongly  marked  and  unmistakable  sedimentary  deposition 
bandings  traversing  the  schistose  or  slaty  cleavage  directions  is  sufficient 
proof  that  in  such  cases  the  material  is  mainly  of  fragmental  origin.  But 
so  far  as  our  investigations  have  progressed  we  have  only  in  a  few  cases 
been  able  to  prove  the  enlargement  of  quartz  fragments  by  secondary 
dex>osiUon.  It  seems  probable,  however,  that  in  many  cases  where 
their  existence  cannot  be  proved  the  enlargements  exist.  In  such 
cases  we  may  suppose  that  they  cannot  be  seen  simply  because  of  the 
absence  of  a  bordering  material  or  of  roughened  surfaces  to  the  original 
fragments.  None  of  the  mica- schists  above  referred  to  are  like  those 
which  approach  the  gneisses  in  character.  The'  latter  have  oft^^n  as  a 
characteristic  feature  large  flattened  areas  of  quartz  lying  in  the  planes 
of  foliation.  We  have  not  as  yet  examined  any  such  rocks  in  this  con- 
nection. 

Below  we  give  a  list  of  the  various  localities  of  rocks  in  which  we 
have  discovered  the  secondary  enlargements  of  quartz  fragments.  The 
induration  of  the  rocks  of  these  places  is  in  most  cases  mainly  due  to 
the  presence  of  these  secondary  enlargements,  the  remainder  of  the 
material  being  fragmental,  but  cases  are  included  where,  as  explained 
above,  the  indurating  silica  has  been  separated  out  in  part  independ- 
ently. The  list  does  not  represent  nearly  all  of  the  sections  in  which 
this  indurating  quartz  has  been  found.  Oflben  a  number  of  sections  from 
the  rocks  from  one  general  neighborhood  have  been  examined,  but  the 
locality  is  only  referred  to  once.  We  have  classified  the  localities  (1) 
according  to  the  general  position  of  the  rocks  in  the  geological  series; 
(2)  according  to  geographical  distribution;  and  (3)  according  to  the 
lithological  characters.    Brief  descriptive  notes  are  added  in  each  case. 


"  Geology  of  Wiscousiu,  pp.  145-149. 

^  Geological  Survey  of  MichigaOyVol.  I,  p.  113.   Geology  of  WisconsinjVoLIII,  p.  166i 
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List  op  Localities. 
hubonian  bocks. 

IN  THE  TTPIOAL  HVBONUN  REGION  OF  LAKB  HVBON. 

A.— Vitreous  QHortgites, 

1.  Island  two  miles  east  of  Thessalon  Point,  north  shore  of  Lake  Huron. 

(Logan's  "3  a,''  "Grey  Quartzite."^*) 

A  feldspathio  qaartzite,  holding  many  granite  pebbles  and  bonlders.  Rounded  to 
angalar  fragments  of  quartz,  orthoclase,  and  oligoclase,  with  a  fine  interstitial  ma- 
terial, partly  of  the  same  nature  and  partly  kaolinitio,  make  up  most  of  the  rock, 
but  the  induration  is  plainly  due  to  secondary  enlargements  of  the  quartz  fragments, 
the  enlargements  being  narrow,  and  not  interlocking  intricately.  In  places  the  an- 
gularity and  abundance  of  the  feldspar  fragments,  the  occurrence  of  granite  fig- 
ments, including  both  feldspars  and  quartz,  and  the  presence  of  «the  secondary  en- 
larging silica,  produce  a  rock  which  is  macroscopically  and  microscopically  similar 
in  appearance  to  granite  or  gneiss.    (Slides  1071  to  1079  inclusive.) 

2.  Islands  3^  miles  northwest  of  Thessalon  Point,  north  shore  Lake 

Huron.    (Logan's  "  3  c,"  "  White  Qaartzite.") 

A  feldspathic  quartzite.  Quite  intricately  interlocking  quartz  areas  make  up  the 
larger  part  of  the  rock,  but  the  interlocking  is  plainly  due  to  the  enlargement  of 
rounded  fragments,  whose  outlines  are  here  and  there  plainly  to  be  seen.  There  is 
also  much  of  a  fine  interstitial  independently  deposited  silica,  which  here  apd  there 
approaches  very  close  to,  if  it  does  not  reach,  the  amorphous  form.  (Slides  1183, 
1184.) 

3.  Mainland,  four  miles  northwest  of  Thessalon  Point,  north  shore  Lake 

Huron.    (Logan's  '« 3  c,"  "  White  Quartaite.") 

A  vitreous,  white  to  brown  quartzite  conglomerate,  in  which  the  pebbles,  1  to  2 
inches  in  diameter,  are  of  white  quartz  and  black  chert,  with  rarer  ones  of  red  jas- 
per. The  matrix  is  composed  of  the  same  materials,  along  with  fragments  of  feld- 
spars. The  induration  has  been  chiefly  by  enlargement  of  the  quartz  fragments, 
among  which  are  some  originally  complex.  These  have  taken  complex  enlargements. 
The  bounding  lines  of  the  original  quartz  fragments  are  only  now  and  then  percepti- 
ble. The  larger. pebbles  of  quartz  do  not  seem  to  have  taken  any  enlargements. 
There  is  also  some  fine  independently  deposited  interstitial  silica  and  a  good  deal  of 
interstitial  clayey  material  and  flakes  of  chlorite,  the  latter  probably  a  result  of  meta- 
somatic  change  of  the  feldspars.    (Slides  1185  to  1188  inclusive.) 

4.  Islands  off  east  side  Bruce  Mine  Bay,  Lake  Huron.    (Logan's  ^^  3  Ci" 

"  White  Quartzite.") 

V 

A  light-colored  feldspathic  quartzite,  much  like  the  last  described,  but  with  these 
differences :  the  quartz  areas  interlock  much  more  intricately ;  the  division  lines  be- 
tween the  original  grains  and  enlargements  are  still  more  rarely  visible,  being  plain 
in  only  two  or  three  out  of  some  twenty  sections ;  the  feldspars  are  much  more  abun- 
dant, and  include  microcline  and  plagioclase,  as  well  as  orthoclase.  This  rock  has 
plainly  received  a  larger  quantity  of  siliceous  cement  than  the  last  described.  The 
abundance  of  feldspars,  the  presence  of  plagioclases,  the  intricate  enlargements  pro- 
duced by  secondary  quartz,  and  the  presence  of  much  chlorite  as  a  result  of  the  al- 
teration of  the  feldspars,  all  combine  to  produce  a  strong  resemblance  to  some  gran- 

(*<()  See  Atlas  to  Geology  of  Canada,  1863,  Plate  III,  for  Logan's  subdivisions  of 
the  original  Huronian. 
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itic  rocks.  Tho  Hpecimens  are  mostly  taken  from  tbe  neighborhood  of  some  of  the 
numerous  dikes  with  which  the  rock  is  riddled,  which  may  possibly  have  something 
to  do  with  the  large  amount  of  siliceous  cement  and  the  consequent  granitic  appear- 
ance presented  by  this  rock.  (Slides  1191,  1192,  1194, 1196,  1197, 1201  to  1205  inolu- 
siVe.) 

5.  North  side  of  Gampement  d'Ours  Island,  Lake  Huron.    (Logan's 

"  3  f,"  «  Upper  Slate  Conglomerate.") 

A  red  feldspathio  quartzite,  the  feldspars  including  both  orthoclase  and  plagio- 
clase,  the  two  together  making  up  fully  one-half  of  .tlie  rock.  The  quarts  fragments 
are  much  enlarged,  the  enlargements  interlocking  with  each  otherand  with  the  feld- 
spars somewhat  intricately.  There  are  present  int^rstitially  kaolin,  chlorite,  and 
oxide  of  iron,  but  only  a  very  little  fine  secondary  quartz.    (Slide  1284.) 

6.  South  side  Campement  d'Ours  Island,  Lake  Haron.    (Logan's  ^^3 1^ 

"  Upper  Slate  Conglomerate.") 

A  feldspathic  quartzite,  the  feldspars  including  both  orthoclase  and  oligoclase,  but 
not  nearly  so  plenty  as  in  the  rock  last  described.  The  quartz  ftagments  are  very 
much  enlarged,  so  as  to  interlock  intricately.  The  lines  of  division  between  the  en- 
largements and  the  original  fragments  are  only  rarely  satisfactorily  seen,  some  sec- 
tions being  quite  without  them.  That  the  interlocking  quartz  areas  of  this  rock  are 
due  to  enlargement  of  quartz  fragments  would  never  be  suspected  but  for  their  pre- 
vious discovery  in  other  similar  rocks  and  in  other  parts  of  this  same  layer.  Only  a 
very  small  quantity  of  the  interstitial  quartz  in  this  rock  appears  to  have  crystal- 
lized independently  of  the  original  fragments.     (Slide  1226.) 

A  number  of  rocks  on  the  west  and  south  sides  of  Gampement  d'Ours,  belonging 
with  the  same  member  of  the  series  as  the  above,  were  examined,  and  all  showed  es- 
sentially the  features  above  noted. 

-7.  Kortb  shore  of  Lake  Huron,  two  miles  east  of  McClennan's  Landing. 
(Logan's  "  3  f,"  "  Upper  Slate  Conglomerate.") 

A  purple,  vitreous,  non-feldspathic  quartzite,  composed  chiefly  of  rounded  quartz 
grains,  which  have  rarely,  if  ever,  received  any  enlargement,  and  consequently  do 
not  interlock.  Intorstitially  finely-divided  secondary  silica  has  been  deposited,  in 
part  in  an  amorphous  form.  There  is  also  a  good  deal  of  kaolinic  material  in  the  in- 
terstices. The  presence  of  this  material  and  also  of  a  small  quantity  of  iron  oxide 
and  the  absence  of  enlargements  give  the  sections  of  this  rock  just  the  appearance 
of  those  of  an  ordinary  sandstone.  Nevertheless  it  is  much  indurated,  and  the  indu- 
ration is  plainly  due  to  the  independent  secondary  deposition  of  interstitial  silica. 
(Slide  1233.) 

8.  McClennan's  Landing,  north  shore  of  Lake  Huron.    (Logan's  ^'3  g," 

"  Red  Quartzite.") 

A  light-red,  non-feldspathic  quartzite.  This  rock  is  a  good  deal  like  the  last  de- 
scribed, the  induration  being  mainly  due  to  the  independently  oriented  interstitial 
silica,  but  the  quartz  fragments  are,  for  the  most  part,  somewhat  enlarged.  (Slide 
1238.) 

9.  Two  miles  west  of  McClennan's  Landing^  north  shore  of  Lake  Huron. 

(Logan's  '^  3  k,"  "  Bed  Jaspet  Conglomerate.") 

A  white  quartzite,  made  up  chiefly  of  quite  large  quartz  grains,  all  of  which  are 
more  or  less  enlarged,  though  the  bounding  lines  of  the  original  fragments  are  only 
here  and  there  perceptible.  There  is,  however,  not  much  interlocking  of  the  qnaits 
enlargements,  there  being  a  good  deal  of  interstitial  material  in  the  shape  of  kaolin, 
muscovite  scales,  and  finely-divided  quartz.    (Slide  1239.) 
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10.  Near  the  month  of  Echo  Eiver,  Canada  side  of  Lake  George,  Saint 
Mary's  Kiver.    (Logan's  "  3  h,"  "  Red  Jasper  Conglomerate.") 

A  conglomeratic  qnartzite  composed  chiefly  of  clear  quartz  pebbles,  one-foarth  to 
one-half  inch  in  length,  with  rarer  ones  of  red  jasper.  These  are  imbedded  in  a  fine, 
much-indurated  matrix,  apparently  composed  of  the  same  materials.  Under  the 
microscope  the  matrix  is  seen  to  be  composed  of  finely-divided,  perhaps  sometimes 
amorphous  silica,  with  kaolinio  material  and  oxide  of  iron.  The  quartz  fragments 
are  enlarged,  but  noyer  so  much  as  to  interlock  with  one  another,  and  the  outlines 
of  the  original  grains  are  often  imperceptible.  Some  of  the  large  quartz  areas  appear 
to  fade  away  into  the  flue  matrix  in  the  manner  described  on  a  prcTious  page.  This 
appearance  is  plainly  due  to  the  fact  that,  as  the  enlargement  of  the  grain  progressed, 
it  became  more  and  more  difficult  to  thrust  aside  the  clayey  matrix,  more  and  more 
of  which  was  consequently  included  within  the  enlargements,  more  and  more  of  the 
secondary  silica  at  the  same  time  departing  from  its  allegiance  to  the  original  grain 
and  depositing  independently.     (Slide  1242.) 

11.  North  shore  of  St.  Joseph's  Island,  Lake  Huron.    (Logan's  "31," 
"  White  Qnartzite.") 

A  gray,  non-feldspathic  qnartzite.  The  induration  is  principally  due  to  the  en- 
largements of  the  original  grains,  which  sometimes  interlock  closely,  but  in  places 
there  is  a  good  deal  of  a  fragmental  matrix  of  kaolinio  material,  including  mns- 
covite  scales,  in  which  cases  the  grains  sometimes  appear  to  fade  away  into  the  matrix, 
as  described  in  the  preceding.  The  outlines  of  the  original  grains  are  often  quite  dis- 
tinctly seen.    (Slide  1228.) 

12.  East  Neebish  Island,  St.  Mary's  River.     (Logan's  "  3  i,"  "  White 
Qnartzite.") 

A  light  gray  to  white  qnartzite.  At  times  completely  vitrified  and  without  any 
trace  of  a  fragmental  appearance,  but  in  other  places  a  loose  sandstone,  with  crystal 
faceted  grains,  there  being  every  possible  phase  between  those  two  extremes.  In 
the  thin  section,  the  most  completely  vitreous  kinds  are  found  to  be  made  up  wholly 
of  enlarged  quartz  fragments,  there  being  none  of  the  independently  deposited  in- 
terstitial silica  or  of  any  other  interstitial  material.  The  quartz  areas  interlock  in- 
tricately, the  outlines  of  the  original  fragments  being  everywhere  strongly  marked. 
In  sections  of  the  less  completely  vitreous  kinds,  a  fine  interstitial  silica  is  to  be  seen 
in  greater  or  less  quantity.  Some  of  the  quartz  fragments  present  the  appearance 
of  graduation  into  the  matrix,  due  to  the  gradual  change  in  the  depositing  silica  from 
dependence  upon  the  original  fragments  to  independence  of  them.  Fig.  2,  Plate  V, 
is  drawn  from  the  East  Neebish  quartzite.  The  arenaceous  varieties  of  the  East  Nee- 
bish  rock  are  noted  below  in  another  connection.     (Slides  1019  to  1024,  inclusive.) 

13.  Bocky  islets  in  Saint  Mary's  River,  northwest  of  Saint  Joseph's 

Island,  Lake  Hnron.    (Logan's  "  3  i,"  "  White  Qnartzite.") 

These  islands  show  a  gray  quartzite  similar  to  that  of  Neebish  Island.  (Slides  1025, 
1028.) 

14.  McDonald  Township,  six  miles  east  of  Saint  Mary's  Biver,  Canada. 

(Logan's  "  3  i,"  "  White  Quartzite.") 

A  white,  completely  vitreous  quartzite,  entirely  similar  to  the  most  vitreous  phase 
of  the  Neebish  quartzite.  The  outlines  of  the  original  fragments  are  everywhere 
▼eiy  plain  in  this  section.    (Slide  1240.) 
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15.  From  near  the  moath  of  Echo  Biver,  Canada  side  of  Lake  G^rge, 

Saint  Mary^B  Eiver.    (Logan's  "  3  i,'"  "  White  Quartzite.») 

A  completely  vitreous  qnartzite,  Bimilar  to  that  of  Neebish  Island,  except  in  having 
a  very  smaU  quantity  of  intiestitial  kaolinio  material.    (Slides  1245,  1246.) 

B. — Schistose  quartzites. 

16.  Islands  two  miles  southeast  of  Keebish  Bapids,  Saint  Mary's  Biver. 

(Logan's  «  3  i,"  "  White  Quartzite.") 

Light-gray,  argillaceous,  schistose  quartzites,  differing  from  the  non-schistose  quartz- 
ites above  described  in  containing  a  very  large  amount  of  a  clayey  matrix,  and  in 
the  schistose  structure.  The  rather  unusually  large  quartz  fragments  are  wholly 
separated  from  one  another  by  the  matrix,  and,  as  is  generally  the  case  when  there 
is  much  of  a  clayey  matrix,  the  enlargements  are  but  slight.  Some  of  the  quartz 
fragments  are  complex,  and  appear  to  have  received  complex  enlargements.  (Slide 
1031.) 

G. — Sandstones. 

17.  East  Neebish  Island,  Saint  Mary's  Biver.    (Logan's  "  3  i,"  "  White 

Qaartzite.") 

Intercalated  in  and  grading  into  the  vitreous  quartzite  above  described  (No.  12)  is 
a  reddish,  very  coarse-grained,  feebly  indurated  sandstone,  each  one  of  the  grains 
being  furnished  with  crystal  faces  fit>m  secondary  enlargement.  The  crystal  faces 
are  in  this  case  very  much  larger  than  in  any  other  case  that  we  have  yet  noted. 
Some  of  the  grains,  each  a  single  quartz  individual,  reach  as  much  as  one-fourth  inch 
in  diameter,  and  have  crystal  faces  of  correspondingly  large  size,  while  half  the  mass 
of  the  rock  is  comi>osed  of  grains  which  exceed  one-sixteenth  inch  in  diameter.  Oc- 
casionally some  of  these  grains  are  complex,  but  most  of  them  are  single  individuals. 
The  oxide  of  iron  cement  is  very  abundant,  and  the  secondary  enlargements  of  the 
grains  have  always  between  them  and  the  original  surfaces  a  heavy  border  of  the 
iron  oxide.  Fig.  2,  Plate  II,  represents  one  of  these  grains  broken  by  hand  from  the 
rock,  as  seen  in  a  balsam  mounting  enlarged  67  diameters.  The  crystal  facets  bound- 
ing the  grain  are  not  seen  on  this  mounting,  but  only  the  rough,  iron-stained  sur£sce  of 
the  original  grain  and  the  outlines  of  the  pellucid  enlargement.  Fig.  1  of  the  same 
plate  shows  the  positions  of  the  crystal  faces  ui>on  another  grain,  the  positions  of  the 
faces  having  first  been  drawn  in  with  the  camera  fit>m  a  dry  mounting,  after  which, 
without  altering  its  position,  the  fragment  was  covered  with  balsam,  and  the  kernel 
drawn  in  its  position  within  the  crystal.  The  very  slight  coherence  of  this  rock  as 
compared  with  the  completely  vitreous  quartzite  into  which  it  grades  within  a  few 
inches,  is  plainly  to  be  attributed  to  the  relatively  coarse  character  of  this  rock,  and 
to  the  supply  of  indurating  quartz  not  having  here  been  sufficient  to  fill  out  the  large- 
sized  interstices,  and  its  having  consequently  developed  crystalline  faces.    (Slide  1391 . ) 

D. — OraywaoJces. 

18.  Palladreaa  Islands,  north  shore  Lake  Horon.    (Logan's  *^3  d," 

"Lower  Slate  Conglomerate.") 

A  very  dark  greenish-gray,  nearly  black,  fine-grained,  compact  rook,  having  an 
aphanltic  matrix,  in  which  are  scattered  minute  particles  of  quartz  and  fe]diq[»ar. 
Except  for  very  sparsely  scattered  granite  and  porphyry  pebbles,  the  appearance  is 
more  that  of  a  very  fine-grained  porphyritic  green-stone  than  that  of  a  elastic  rock. 
The  clastic  nature  is,  however,  very  evident  in  the  thin  section,  which  shows  a 
ground-mass  composed  very  largely  of  kaolin  and  chlorite,  mingled  with  fine  parti- 
cles of  feldspar  and  quartz,  with  more  or  less  brown  oxide  of  iron  and  magiMtite. 
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The  kaolin  and  chlorite  are  evidently  the  resolta  of  the  alteration  of  the  feldspathio 
portion  of  the  matrix.  Thickly  scattered  through  this  matrix  are  larger  fragments 
of  qaartz  and  feldspar,  between  which  and  the  particles  of  the  matrix  there  is  eyeiy 
gradation  in  size.  The  feldspars  include  both  plagioclase  and  orthoolase.  The 
rounded  quartz  fragments  here  and  there  show  narrow  enlargements,  and  also  the 
gradual  fading  away  into  the  matrix  which  is  characteristic  of  rooks  where  there  is 
much  of  a  finely  fragmental  matrix.  It  is  possible  that  some  of  the  induration  has 
been  produced  by  the  independent  secondary  deposition  of  fine  silica,  but  it  seems 
to  be  largely  due  in  this  case  to  the  chloritic  alteration  of  the  matrix.    (Slide  1032.) 

19.  From  the  iDainland,  four  to  five  miles  east  of  Campement  d'Onrs  Is- 

land Lake  Huron.    (Logan's  "  3  f,'' "  Upper  Slate  Conglomerate.'') 

The  specimens  collected  from  the  "  Upper  Slate  Conglomerate,"  as  exposed  along  the 
north  shore  of  Lake  Huron,  between  the  French  Islands  and  Campement  d'Ours,  are 
chiefly  of  rocks  nearly  allied  to  the  last  described,  though  including  also  some  true 
vitreous  quartzites,  some  of  which  have  been  above  alluded  to,  and  between  which 
and  the  predominating  gray  wackes  there  is  a  complete  gradation.  A  part  of  the 
rock  is  very  highly  conglomeratic,  with  pebbles  of  granite,  felsitic  porphyry,  and 
jasper,  but  in  other  portions  the  pebbles  are  wanting,  or  are  very  sparse  and  small. 
These  present  a  great  variation  in  coarseness,  the  finest  kinds  being  contorted  olay- 
slates,  but  they  are  all  composed  of  essentially  the  same  materials  as  noted  in  the 
slate  conglomerate  from  the  Palladreau  Islands  above  described,  like  which  they  are 
all  dark  colored  from  the  presence  of  much  chlorite.  Enlargements  of  the  quartz 
fragments  are  generally  to  be  made  out,  and,  at  least  in  those  kinds  which  are  more 
distinctly  quartzitic,  much  of  the  induration  is  due  to  these  enlargements.  Induration 
seems  also  to  have  been  produced  by  the  deposition  of  a  fine  interstitial  quartz,  and 
a  chalcedonic  or  amorphous  silica.  The  feldspar  grains,  including  both  orthoolase 
and  plagioclase,  also  often  present  an  appearance  which  suggests  that  they  too  have 
been  enlarged  b^  second  growths.  Sharp  lines  of  division  between  the  supposed 
enlargements  and  the  original  uilclei,  as  seen  so  often  in  the  case  of  enlarged  quartz 
fragments,  we  did  not  satisfactorily  make  out ;  but  in  many  instances  the  outer  por- 
tion of  the  grain  is  relatively  undecomposed  and  free  from  inolnaionB,  as  compared 
with  the  nuclei.  This  appearance,  taken  together  with  the  fact  that  secondary  en- 
largements of  feldspar  fragments  have  been  proved  to  occur  in  certain  Keweenawan 
sandstones,  lead  us  to  believe  that  we  have  them  here  also.*^  AU  of  these  rooks 
carry  a  very  large  amount  of  a  green  chloritic  mineral,  which  has  plainly,  been  pxo- 
daced  from  the  feldspars  by  a  metasomatic  process. 

These  graywackes  are  all  typically  **recompo8ed"  rocks,  and  whUe  plainly  frag- 
mental, are  no  more  so  than  many  kinds  that  are  classed  as  crystalline  schists.  The 
enlargement  of  the  quartz  and  feldspar  grains,  the  production  of  abundant  chlorite, 
the  presence  of  much  feldspar,  and  the  secondary  deposition  of  an  interstitial  siliea 
certainly  would  have  to  be  carried  but  little  further  to  give  us  a  rock  in  which  it 
would  be  exceedingly  difficult  to  detect  the  presence  of  the  detrital  material.  (Slides 
1215  to  1218.) 

IN  THE  IBON-BEARING  SERIES  OF  HARQUEITE,  MICH. 

A. — Vitreous  quartzites. 

20.  Qnartzite  range,  s4(ith  of  Marquette,  near  shore  of  Lake  Superior, 

(N.W. i,  Sec.  6,  T.  47,  R.  24  W.,  Michigan).   (Brooks's '« Formation 
V,"  "Lower  Quartzite.") 

A  bright-red  vitreous  quartzite,  composed  almost  wholly  of  interlocking  areas  of 
quartz,  which  are  all  taken  to  haye  been  produced  by  the  enlargement  of  ^gmental 

>^  See  Part  II  of  this  bulletin ;  also  American  Journal  Science,  May,  18S4,  p.  399. 
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nuclei,  since  in  a  number  of  them  the  outlines  of  these  nuclei  are  plainly  recogniz- 
able.  The  red  color  of  the  rook  is  due  .to  the  presence  of  a  small  quantity  of  red  ox- 
ide of  iron.    (Slide  1009.) 

21.  Shore  of  Lake  Saperior,  two  and  a  half  miles  southeast  of  Marquette, 

'  (SE. i,Sec.  36,  T.  48,  E.  25  W.,  Michigan).    (Brooks's  "Formation 
V,''  "  Lower  Quartzite.''  ^») 

This  is  the  locality  of  the  unconformable  contact  of  the  Lake  Superior  sandstone 
and  Huronian  quartzite,  made  classical  by  Foster  and  Whitney.  A  white,  strongly 
vitreous  quartzite.  The  induration  appears  to  be  almost  wholly  due  to  the  intersti- 
tial deposition  of  fine  quartz,  the  original  outlines' of  the  quartz  fragments  coinciding 
for  the  most  part  with  the  outlines  as  now  seen  of  the  individual  areas.  There  is  a 
little  kaolinic  interstitial  material.    (Slide  1013.) 

22.  Oannister  quarries,  north  and  south  sides  of  Carp  Eiver,  near  Mar- 

quette (Sees.  35  and  36,  T.  48,  R.  25  W.,  Michigan.)    (Brooks's 
"  Formation  V,"  '^  Lower  Quartzite.") 

Light-gray,  highly  translucent,  completely  vitrified  quartzites.  These  rocks  are 
composed  almost  wholly  of  quartz,  there  being  a  very  minute  quantity  in  some  of  the  in- 
terstices of  kaolinic  material.  Although  coming  from  the  same  vicinity  and  layer  as 
the  rock  last  described,  and  not  differing  very  much  from  it  microscopicaUy,  we  have 
in  these  rocks  a  case  where  the  induration  and  vitrification  are  whoUy  due  te  second- 
ary enlargement  of  the  original  fragmente.  The  outlines  of  the  nucleal  grains  are 
usually  very  distinct,  and  the  enlargements  interlock  quite  intricately,  so  that,  as  seen 
in  the  polarized  light,  this  rock  seems  to  be  completely  made  up  of  originally  depos- 
ited areas  of  quartz.  In  some  portions  the  layers  of  the  gannister  quarries  are  quite 
thin- bedded.  In  sections  from  some  of  these  thin-bedded  portions  in  the  quarries  on 
the  north  side  of  Carp  River  the  quartz  areas  are  all  elongated  in  a  common  direction, 
the  lengths  of  the  areas  being  usnally  great  in  proportion  to  their  widths.  These 
elongated  grains  of  quartz  interlock  and  overlap  one  another  just  as  do  the  quartzes 
of  many  mica  schists  and  gneisses.  This  an*augement  in  the  present  case  is  perhaps 
partly  due  te  the  pressing  into  this  position  of  originally  oblong  areas,  but  it  seems 
also  te  be  due  in  part  to  the  elongation  of  the  quartzes  by  secondary  enlargements. 
Fig.  1,  Plate  VI,  represents  a  thin  section  of  the  non-schistose  portion  of  this  rock. 
(Slides  1012,  1479.) 

23.  Northwest  corner  of  Teal  Lake,  Michigan.    (Brooks's  ^'Formation 

V,"  *' Lower  Quartzite."  ) 

A  gray  and  brown  vilreons  quartzite.  The  same  ledge  shows  also  greenish,  chlo- 
ritic  quartz-schists.  In  the  sections  of  the  non-schistose  portions  the  induration  is 
seen  plainly  to  bo  the  result  of  the  interlocking  of  the  enlargemento  of  the  driginal 
clastic  particles,  whoso  smoothly-rounded  outlines  are  strongly  marked.  The  cement- 
ing silica  has,  however,  not  all  of  it  united  with  the  original  grains,  some  of  it  hav- 
ing separated  out  interstitially  in  minute  interlocking  areas.  The  peculiar  appear- 
ance of  gradation  of  a  quartz  area  into  fine  interstitial  quartz,  due  to  the  diminution 
outwards  in  power  of  the  crystalline  infiueuce  of  the  nucleal  grain,  is  here  noticed 
also.  The  more  schistose  portions  of  the  rock  of  this  ledge  are  seen  in  the  thin  section 
to  carry  a  larger  proportion  of  kaolin,  and  to  have  but  little  of  the  indurating  silica 
co-ordinated  with  the  original  fragments,  most  of  it  having  been  deposited  independ- 
ently of  them.     (Slide  988. ) 


»«  Geol.  Sur.  of  Mich.,  Vol.  I,  p.  83. 
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24.  Hanging  wall  of  Palmer  Mine,  Michigan.   (Brooks's  '^  Formation  V," 

"Lower  Quartzite.") 

A  dark-gray,  oonglomeratio  qaartzite.  The  nnmeronA,  large-sized  qaartz  fragments 
of  this  rock,  some  of  them  simple,  some  of  them  complex,  are  buried  in  an  abundant 
matrix,  which  is  composed  of  finely-divided  quartz  mingled  with  amorphous  or  chal- 
cedonic  silica,  the  latter  at  times  predominating,  along  with  kaolinic  material,  flakes 
of  muscovite  and  chlorite,  and  of  oxide  of  iron.  The  quartz  fragments  are  often 
angular,  but  there  is  no  evidence  that  the  angularity  is  due  to  secondary  enlarge- 
ments of  rounded  grains.  The  induration  seems  to  be  wholly  due  to  the  independ- 
ently deposited  interstitial  silica.    (Slide  973.) 

25.  Hanging    wall,   Saginaw    Mine,    l^egaunee    District,    Michigan. 

(Brooks's  "  Formation  XIV,"  "  Upper  Quartzite.") 

A  very  dark-colored,  oonglomeratio  quartzite,  the  pebbles  partly  of  clear  quartz  and 
partly  of  red  and  black  jaspery  or  cherty  material.  The  rock  is  very  much  indurated, 
the  induration  being  chiefly  due  to  the  independent  deposi^on  of  intersMtial  quartz 
and  of  some  amorphous  silica,  there  being  but  few  and  small  enlargements  of  the 
quartz  fragments.  Oxide  of  iron  is  very  abundant  in  the  matrix,  which  includes  also 
some  kaolinic  material  and  muscovite  scales.    (Slide  1457.) 

26.  Hanging   wall.    Spun*    Mine,    Michigamme    District,    Michigan. 

(Brooks's  "Formation  XIV,"  "Upper  Quartzite.") 

A  highly  vitreous,  dark-gray,  conglomeratic  quartzite,  mostly  made  up  of  large, 
clear,  often  interlocking  quartz  areas,  which  are  in  many  cases  plainly,  and  inferen- 
tially  always,  due  to  the  enlargement  of  fragments.  A  few  biotite  flakes,  often  altered 
into  chlorite,  as  also  particles  of  muscovite,  microcline,  and  orthoclase,  are  contained. 
Within  six  feet  across  the  strike  this  clear,  vitreous  quartzite  passes  into  the  chlor- 
ite schist,  which  carries  the  well-known  chlorite  pseudomorphs  after  garnet.  There 
is  a  complete  variation  from  one  rock  to  the  other  within  this  distance.    (Slide  1279.) 

B. — Quartz-schists. 

27.  Quartzite  range,  south  of  Marquette,  near  shore  of  Lake  Superior 

(S.  W.  i,  Sec.  1,  T.  47,  R.  24  W.,  Michigan).    (Brooks's  "Forma- 
tion V,"  "  Lower  Quartzite.") 

A  red,  dolomitic  quartz -schist.  This  rock  grades  within  a  few  feet  into  the  red, 
non-schistose  quartzite  described  above  as  No.  20,  and  in  another  direction,  within 
an  equally  short  distance,  into  a  clay  slate,  with  strong  transverse  cleavage.  The 
thin  section  shows  quartz  grains  imbedded  in  a  fine  matrix.  The  quartz  grains  often 
show  strongly  marked  secondary  enlargements.  The  matrix  contains  some  little  kao- 
linic matter  and  some  fine  quartz,  bat  appears  to  be  chiefly  made  up  of  a  finely  crys- 
talline dolomite,  which  is  to  be  regarded  as  of  a  secondary  nature.  The  red  color  is 
due  to  a  minute  quantity  of  iron  oxide.    (Slide  1007.) 

28.  l^orth  of  Michigamme  Mine  (N.  W.  J,  N.  W.  J,  Sec.  20,  T.  48,  R.  30 

W.,  Michigan).    (Brooks's  "  Formation  V,"  "  Lower  Quartzite.") 

A  dark-  and  light-banded  quartz-schist,  the  light-colored  bands  being  vitreous  and 
quartzitic,  the  dark-colored  ones  being  much  finer  and  more  clay-slate-like.  There 
is  a  tendency  to  transverse  cleavage,  especially  in  the  dark-colored  bands.  In  the  thin 
section  the  light-colored  bands  are  seen  to  be  composed  mainly  of  worn  grains  of 
quartz,  which  have  often  been  enlarged,  and  sometimes  so  much  so  as  to  interlock 
quite  deeply.    An  interstitial  material  is  present,  composed  of  very  fine  quartz,  with 
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biotite  and  kaolin  soales,  with  a  little  chlorite  and  iron  oxide.  In  sections  of  the 
dark-colored  bands  this  matrix  material  becomes  predominant.  (Slides  1284, 1285, 
1286.) 

C. — MicorSchiaU. 

29.  North  of  Michigamme  Mine  (S.  W.  i,  K  W.  J,  Sec.  20,  T.  48,  B.  30  W. 

Michigan).    (Brooks's  "Formation  V,''  "Lower  Qaartzite.") 

A  very  fine-grained  schist,  strongly  marked  with  very  thin  bands  of  sedimentary 
deposition,  and  exhibiting  an  imperfect  slaty  cleavage.  Closely  resembles  much  of 
the  slate  exposed  along  the  Saint  Loais  and  Mississippi  Rivers,  Minnesota,  and  grades 
into  the  rock  last  described,  the  only  difference  being  that  here  the  finer  material 
predominates.  In  the  thin  section  this  resemblance  is  borne  ont,  and  the  rock  is  seen 
to  be  composed  as  the  matrix  of  No.  28.  Some  of  the  minnte  quartzes  have  distinctly 
been  enlarged  ftom  fragmeiftal  particles.  Crystals  of  garnet  occur  very  sparsely 
scattered  through  the  section.  It  is  difScult  to  say  how  much  of  the  fine  quartz  of 
this  rock  is  the  result  of  crystallization  in  «ilv,  and  how  far  the  result  of  the  enlarge- 
ment of  fragments.    (  Slide  1289. ) 

D. — Sandstone. 

30.  Short  distance  north  of  the  foot-wall  of  Sporr  Mine,  Michigamme, 

District,  Michigan.    (Brooks's  "Formation  XII.") 

A  fine-grained,  saccharoidal,  very  friable,  white  sandstone,  the  grains  being  pro- 
vided with  crystal  faces.  Certain  bands,  one-eighth  to  one-fourth  of  an  inch  wide, 
carry  much  magnetite.  The  sand  crumbled  from  the  rock  by  hand  shows,  in  a  bal- 
sam mounting,  that  each  one  of  the  faceted  grains  has  a  rounded  fragment  as  a 
nucleus.  It  is  only  with  a  particular  disposition  of  the  light  that  the  outlines  of  the 
original  grains  can  be  detected,  so  clear  are  both  the  nuclei  and  the  enlargements. 
The  crystal  terminations  are  generally  both  present.  See  Fig.  3,  Plate  II.  (Slides 
1274, 1433,  1434.) 

FROM  THE  IBON-BEABING  BEBUSS  OF  THE  PENOKBE  BECIION,  WISOONBUf. 

A. — Vitreous  quartzites. 

31.  Near  Penokee  Gap,  Ashland  Connty,  (N.  W.  J,  Sec.  14,  T.  44,  R.  3 

W.,  Wisconsin.)    ("  Formation  III''  of  the  Penokee  series, "  Silice- 
ous Schist")  ^» 

A  greenish,  vitreous  quartzite,  composed  almost  wholly  of  intricately  interlocking 
quartz  areas  of  some  size,  each  one  of  which  has,  however,  plainly  been  enlarged 
from  a  fragmental  nucleus.  Chlorite  in  small  particles  forms  the  only  other  ingre- 
dient.   (Slide  1402.) 

32.  Gorge  of  Tyler's  Fork,  Ashland  County  (S.E.  J,  N.E.  J,  Sec  33,  T.  45, 

B.  1  W.,  Wisconsm).    ("Formation  IH.")    . 

A  greenish,  vitreous  quartzite,  closely  like  the  rock  last  described,  except  that  the 
induration,  though  chiefly,  is  not  wholly  due  to  the  enlargement  of  the  original  frag- 
ments, there  being  present  quite  a  quantity  of  a  finely  divided  interstitial  quartz. 
The  chlorite,  besides  occurring  in  bunches,  is  noticed  also  to  occur  in  films  aiound 
the  outlines  of  the  nuoleal  grains  of  the  quartz  areas.  (Slide  2094,  Wisconsin  surrey 
series.) 


.  ^3  For  the  stratigraphy  of  the  Penokee  series,  and  the  numbers  given  to  its  sub- 
ordinate members  by  R.  D.  Irving,  see  Geol.  of  Wis.,  Vol.  Ill,  p.  104.  For  a  descrip- 
tion of  Formation  III  throughout  its  extent,  see  the  same,  pp.  111-llS. 
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33.  Bad  Eiver,  Ashland  County  (S.W.  J,  KW.  J,  Sec.  11,  T.  44,  B.  3  W., 

Wisconsin).    ("  Formation  XV.'' ») 

A  very  dark-gray  feld^pathic  qnartzite,  compofled  of  angular  quartz  and  partly 
kaolinized  feldspar  fragments  (the  former  often  slightly  enlarged)  imbedded  in  an 
abundant  matrix  composed  largely  of  the  same  materials,  with  a  good  deal  of  a  black- 
ish iron  oxide  in  fine  particles.  As  is  usual  where  there  is  much  of  a  fine  fragmental 
or  clayey  matrix,  the  quartz  fragments  appear  to  merge  into  the  matrix.  (Slide  1496, 
Wis.  Hur.  series.) 

34.  Fear  Penokee  Gap  (west  line  N.W.  i,  Sec.  U,  T.  44,  E.  3  W.,  Wis- 

consin).   ("  Formation  XIX"**) 

A  very  fine-grained,  dense,  black,  yitreous  quartzite.  Quartz  in  minute  particles 
is  the  most  abundant  ingredient.  Much  of  it  appears  clearly  to  be  of  a  clastic  origin, 
and  the  grains  have  often  received  secondary  enlargements.  Biotite  in  abundant, 
minute,  brown  scales ;  fragments  of  feldspar,  pyrite,  and  brown  iron  oxide  are  the  re- 
maining ingredients.    (Slide  1113.) 

B. — QuartZ'8ohi9t8. 

35.  The  gorge  of  Tyler's  Fork,  Ashland  County  (N.E.  J,  Sec.  33,  T.  45, 

E.  1  W.,  Wisconsin).    ("  Fonnation  III.'') 

A  greenish-gray,  vitreous  quartzite,  very  clearly  resembling  No.  28  of  this  list. 
Quartz,  in  relatively  large,  interlocking  areas,  composes  fully  three-fourths  of  the 
section,  each  area  having  a  distinctly  marked,  nucleal  fragment.  The  enlargements 
of  these  fragments  are  often  unusually  wide,  and  the  interlocking  at  times  quite  in- 
tricate. A  little,  finely-divided  quartz  is  present  in  the  interstices.  Chlorite  occurs 
in  large  rounded  areas,  which  are  taken  to  have  resulted  from  the  decomposition  of 
feldspar  fragments  in  films  and  patches  between  the  quartz  areas,  and  in  films  foUow- 
ing  the  outlines  of  the  original  grains,  thus  taking  the  place  more  usually  occupied 
by  iron  oxide,  which  is,  however,  also  present  to  some  extent  here.    (Slide  1111.) 

36.  South  line  Sec.  27,  T.  45,  E.  2  W.,  Ashland  County,  Wisconsin. 

("  Formation  XXI."") 

A  light-gray,  fine-grained  quartz-schist.  Rather  sparsely  scattered  fragments  of 
quartz  and  feldspar,  the  former  the  most  abundant,  are  scattered  through  a  matrix 
composed  of  the  same  materials,  with  more  or  less  kaolin,  muscovite,  chlorite,  and 
iron  oxide,  in  fine  particles.  The  quartz  fragments  are  often  distinctly  enlarged. 
(SUde  1113.) 

0. — Mica-soMst, 

m 

37.  West  line  S.W.  i.  Sec.  2,  T.  44,  E.  3  W.,  Ashland  County,  Wiscon- 

sin.   (<^  Formation  XXI,"  the  great  mica-schist  at  the  top  of  the 
series.) 

A  light-gray,  very  fine-grained,  quartzose  mica-schist.  Quartz  in  closely  fitting 
areas,  in  many  of  which  a  nucleal  fragment  may  be  recognized,  is  the  chief  constitu- 
ent. There  is  also  some  fragmental  orthoclase.  The  mica  (biotite)  lies  between  the 
quartz  areas,  and  along  with  it  there  is  often  some  brown  oxide  of  iron.  (Slide  SOOfi, 
Wis.  sur.  series.) 

»Geol.  Wis.,  Vol.  Ill,  p.  142. 
"  GeoL  Wis.,  Vol.  Ill,  p,  144. 
«  Geol.  Wis.,  Vol.  Ill,  pp.  14^149. 
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D. — Oraywacke  and  graywacke-slate. 

38.  Tyler's  Fork  (N.E.  J,  Sec.  28,  T.  46,  R.  1  W.,  Ashland  County,  Wis 

consin).    ("Formation  XVII."") 

A  very  dark-gray,  fine-grained  rock,  similar  macroscopically  and  microecopicaUy 
to  No.  33  of  this  list,  difforlDg  ouly  in  the  larger  proportion  of  the  feldspathic  and 
clayey  material.  Many  of  the  quartz  grains  arc  distinctly  enlarged,  and  present  the 
common  appearance  of  merging  into  the  matrix.  The  decomposed  feldspar  fragments 
have  ahout  them  often  borders  of  a  fresh  feldspathic  material,  an  occurrence  snggest- 
ing  that  they  too  have  received  secondary  enlargements.    (Slide  2104,  Wis.  sur.  series. ) 

E. — Arenoiceous  quartzite  and  sandstone. 

39.  Penokee  Gap,  Ashland  County,  Wisconsin,  (KE.  J,  F.W.  J,  Sec.  14, 

T.  44,  R.  3  W.,  Wisconsin).    ("  Formation  U.^) 

A  milky -white,  arenaceous  or  semi-vitrified  quartzite.  Except  some  few  minnte 
particles  of  brown  oxide  of  iron,  the  slide  shows  nothing  but  quartz  in  closely  fitting, 
sometimes  interlocking  areas,  within  many  of  which  may  be  seen  the  outlines  of  the 
nucleal  fragments.  The  slide  is  evidently  from  one  of  the  more  vitrified  portions,  the 
rock  being  quite  irregular  in  the  degree  of  induration.    (Slide  1110.) 

40.  Mount  Whittlesey,  Ashland  County  (N.W.  J,  N.W.  J,  Sec.  16,  T.  44, 

R.  2  W.,  Wisconsin).    ("  Formation  H.") 

A  very  fine-grained,  white,  indurated  sandstone,  closely  like  the  last  rock  described, 
except  that  the  enlargements  of  the  grains  are  very  frequently  furnished  with  crystal 
faces,  as  may  be  seen  both  in  the  thin  section  and  in  the  balsam  mounting  of  sand 
crumbled  from  the  rock.  This  is  evidently  a  common  peculiarity  of  this  layer  in  the 
Penokee  series,  since  hand  specimens  from  different  localites  are  made  up  of  spark- 
ling grains.  There  is  often  a  very  abrupt  transition  from  the  highly  arenaceous  to 
the  strongly  vitrified  phase.    (Slides  1406, 1465, 1482. ) 

IN  THB  SLATES  OF  THE  SAINT  LOUIS  BITER,  MINNESOTA. 

41.  Knife  Falls,  Saint  Louis  River,  Minnesota. 

A  fine-grainod,  light-gray,  highly  argillaceous  schist.  Minnte  fragments  of  quartz, 
orthoclase,  and  oligoolasc,  the  first-named  often  with  small  enlargements,  are  buried 
in  a  fine  matrix,  composed  partly  of  the  same  materials  and  partly  of  kaolin,  with 
some  chlorite. 

42.  l^ear  Mahtowah,  Minnesota. 

An  arenaceous  schist,  closely  resembling  the  last  described,  both  macroscopicaUy 
and  microscopically,  except  that  it  is  somewhat  coarser  grained.  The  quartz  firagments 
are  often  enlarged.    (Slide  766.) 

43.  Saint  Jjouis  River,  near  Thompson,  Minnesota. 

A  very  dark-gray,  fine-grained  gray  wacko.  The  thin  section  shows  the  rook  to  be 
composed  much  like  the  last  two  deHcril»ed,  except  in  containing  a  larger  quantity  of 
feldspar  fragments,  and  in  having  a  larger  proportion  of  chlorite  in  the  matrix.  The 
quartz  fragments  are  often  distinctly  enlarged. 

These  rocks  are  all  somewhat  nearly  allied  to  the  gray  wacke-slates  of  Lake  Huron. 
They  are,  however,  whilst  fino-grainwl,  only  the  coarser  phases  of  the  great  slate  for- 
mation in  which  thoy  occur,  the  predominating  phases  of  which  are  tme-clAy  slates 


2^Geol.  Wis.,  Vol.  Ill,  p.  142. 
2^Gcol.  Wis.,  Vol.  in,  p.  108. 
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and  a  Texy  fine-grained,  shining  mica-slate,  in  which  the  proportion  of  decompoeed 
feldspar  detritus  is  often  very  large,  and  the  quartz  fragments  are  so  minute  that  if 
any  secondary  enlargements  occur  they  are  very  difficult  of  detection.  The  whole 
series  is  affected  by  a  very  strong  transverse  cleavage,  the  fine  bands  of  sedimentary 
lamination  being  at  the  same  time  often  most  beautifully  preserved.    (Slide  761.) 

IN  THB  QVABTZITE  FOBHATION  OF  THE  BARABOO  BECIION  OF  WISCONSIN. 

A. — Vitreous  guartzites, 

44.  Caledonia,  Columbia  Coanty,  Wisconsin. 

A  grayish-white  quartzito  conglomerate,  the  pebbles  being  of  white  quartz  and  of 
small  size.  In  the  thin  section  quartz  fragments  of  some  size,  often  showing  distinctly 
secondary  enlargements,  ate  buried  in  a  finer  matrix,  chiefly  of  the  same  material, 
some  of  which  may  be  fragmental,  but  much  of  which  appears  to  be  originally  de- 
posited material.     (Slide  729.) 

45.  Upper  Narrows  of  the  Baraboo  Kiver,  Sauk  County,  Wisconsin. 

Dark  purple,  vitreous,  close-granular  quartzite,  made  up  almost  wholly  of  inter- 
locking areas  of  quartz,  each  one  of  which  has  been  produced  by  the  enlargement  of 
a  fragmental  nucleus  whose  outline  is  always  strongly  marked  by  oxide  of  iron. 
The  lines  along  which  the  interlocking  areas  of  quartz  join  are  peculiarly  jagged. 
There  is  also  present  some  of  a  fine,  independently  deposited  interstitial  quartz.  (Slide 
745.) 

46.  Freedom,  Sauk  County,  Wisconsin. 

A  pinkish  white,  very  close-grained,  vitreous,  translucent  quartzite.  The  thin  sec- 
tion is  made  up  entirely  of  irregularly  outlined,  interlocking,  angular  areas  of  quartz, 
all  of  which  have  evidently  been  formed  by  the  enlargement  of  fragmental  nuclei,  the 
outlines  of  which,  however,  are  usually  very  faintly  marked.  While  plainly  com- 
posed  in  the  main  of  detrital  material,  this  rock,  but  for  the  discovery  that  these  en- 
largements exist  in  other  quartzites,  would  undoubtedly  be  taken  as  made  up  entirely 
of  quartz  crystallized  in  ritu,    (Slide  744.) 

47.  Westfield,  Sank  County^  Wisconsin. 

A  pinkish,  vitreous,  translucent  quartzite,  composed  chiefly  of  interlocking  quartz 
areas,  the  outlines  of  the  original  fragments  being  generally  very  distinctly  marked. 
The  enlargements  are  usually  not  broad.  There  is  a  small  quantity  of  fine  intersti« 
tial  quartz  which  appears  to  have  been  deposited  in  ntu. 

B. — Quartz-schists. 

48.  Lower  l^arrows  of  the  Baraboo  Eiver,  Sauk  County,  Wisconsin. 

A  yellowish-white,  granular,  argillaceous  quartz-schist,  composed  in  about  equal 
proportions  of  a  fine  clayey  matrix,  and  of  rounded  fragments  of  quartz  with  some  of 
feldspar.  The  matrix  includes  also 'Some  fine  quartz.  The  quartz  fragments  show 
the  usual  small  enlargements  and  appearance  of  fading  into  the  matrix,  so  often  noted 
above  as  characteristic  of  clayey  quartzites.    (Slide  735.) 

49.  Ableman's,  Sauk  County,  Wisconsin. 

A  dark-grayish,  vitreous  quartz-schist,  made  up  chiefly  of  enlarged  quartz  grains, 
elongated  in  a  common  direction,  whence  the  schistose  structure.  There  is  a*minor 
quantity  of  fine  interstitial  quartz.    (Slide  748.) 

50.  Upper  Farrows  of  the  Baraboo  Biver,  Sauk  County,  Wisconsin. 

Pink,  fine-grained,  quartz-schist,  made  up  chiefly  of  grains  of  quartz,  with  their 
longer  axes  lying  in  a  common  direction,  each  enlarged  from  a  nucleal  fragment. 

(217) 
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/»Ii«if«  ^'.1  r     .it.Jifti  »l  .!»  tt>  Jlii.ilrilh    M.17    i-l.i  /.Ki.l    »;j>>o  i*Jr»'.i-.:i-sj::.:ui'»    /"TJslvrrn  »•>«•    -^frj- 
/i.uhiMfHif.i^  "to  ■:!).». :ii    .i:m  .■•f«i     Viri'iriStl'IMWKMM*: !    .:..'iirt  /'i.-»v  i:  vd  Ji»>^i:»:' i.  m  s«  »r-f»* 

51,  Devil's  Lake.  Sauk  County,  Wisconsin. 

The  larger  portion  of  tne  qnartzite  m  the  Deyil'sIiaKe  region  ib  witnoot  arenaceous 
appearance,  but  now  and  theiMflftdiidtfu^y.tei^asi'fi^eaaAi^us  appearance  is  notable, 
and  occasionally  small  areas  are  met  with  where  the  rock  is  only  a  slightly  indurated 
or  even  a  quite  loose  sandstone.  .ifr&y<tMii^i«ii'fh^')fMtil4tMltid&ta^ 
inf(pr;9j||94iq)l»f3tsii^r4Squi$^P'>»^aptM.NT|h^ 

pnj[f?1«(^IHadif£p¥M3Akf^0C.tM4llgUt;^  $4^4r9^.gmff  ofoMgi^Mtr 

TOfBi  r^  .b« :  suerpWD^^j  .by.  |>,  B(W0«i^iUr.  tbord(^r  ,o^  ■.  lUnj^idi  q«  vlw^/ w^  yfj^f^  .hWWIN^  .^ 
cry«|^;A^est«xeoptit<>iWjOji>|s^rv^  tl^e,^tftr&a:ffnt§^l^iri^g:t>e«»^,gQNl1i>  v  OU4w^ 

820jo21.j  <  .1  i-'v    •MI'^.  :        i;ii  ;:Jij  .ti  Jx;»..wM{ 

52:«'BJea8tOM;Ifficoll(61?*OotiMt^;=l«iii^  r"'"  ---^  -  =•  i-»"-:i.^w»  i; 

James  River  Valley,  are  areas  of  a  sandstone  and  qnartzite  formation,  wnicn  eviden^y^ : 
underlies  all  of  this  region,  the  exposures  being.  d9tachcd  f|rom  on^  another  by  th^ 
overlying  Cretaceous  and  Quaternary  fdM^^kr  lAfertMi/atfciis^jIbd'aiklf  tieVet^' 
formatioxl  with  whieb  it  it^  aseu  an-  oontae*  is ;  thQ  >  CnMkttfeo«^  so*  thai  Bfcniit]|{n^iilcal 
prQo£»«^ila  fpeoiAgioai^^pwJ^icMace  iratitiBg;  i  dt  itia^aiiEasted  8d«aanpl«^ly!«ifckttei  ^ 
P6M^tBlteplatioiif<QiStheiliftMsiaMippii¥aUdy/ifaittt^i^ 

fexMr>]po0Utio]k(  n8oifklr  alii^borbw^aexamtnedifiof  lateyearaareilbgilMdv  Proftgita-f. 
WinohttU^iif  ih4d»Tightly:niidBntK>odib:^«Sj  is  disjMoadvto  regB(0diit«sttki»€qtlivilHil>ii 
of  iftMilowepipdotMiaioi-tiie  odppAiHhiaaiiing  Steies.  ■'<3ertain|iof»0>  ■•ddiih,iimiwi  m  \-^.'. 
gillaceous,  itoid  more  sandy  parts  of  the  formafctdh » iari*'  tof ts<i*»g»m<lii vHhd  •vma^fc.-tiie » tt 
red  sandstones  of  the  copper  series,  although  they  similarity  does  o 
inspection.  In  its  quartzitic  portions  tliislfomiaiion  fs  aunost  loeni 
wiib  (he  Hthonian'  qn«i«tM}t««bf  'tbe'Bliipabcio  i^g4M'  oiP'  lif^Mo&Htnf ' ' 'Itf  its  nibMl  tttfil^ 
laoiMnis  portionB^  alio,  jN^flpp^«aohe«  v^ty 'A#Artyt>»iai1giflai6ioiitryi^fa 
of  tii«iPe(iiolcMi^iim|4M64th^pipeirtone:%ei^  < 

sin.    These  resemblances^  the  ffVidMil?  oMdderttMi)  thlttkil^SI9Ht«nt||MiBMMto)>^iMtii«'  * 
differences  between  it  and  the  Keweenawan  rocks  leave  little  doubt  in  our  minds  of 
the  correctness  of  the  position  tak6fa'-1Eyyi;lr6iie'Hmia  Would  refer  it  to  the  Huronian. 
It  may  be  said  .that  much  ,qf  .the,  qnartzite  of  this, region.. is  near  to^much  oflha. . 
quartk'^WNMelSut toi?  ili*^^  ^*^  «#-ol«^iS*.^ri^^ 

At  iBedstobe  ^fthe'tniHiAfoM^ft^ib^  W^m!(i«»^^*^iimi!^^:^l^^ 
viiiiAad)Hi)#iidliF-i«d^l»i.pta:9l««piftfMlte^<  »ml  f mtf  <tketfo  lit^ytW#iM|flJMi>l#<ri  toP^ ; 
8toaMy»a#»4k)ii9«ito4tediaM^t.  o^iihi^^ae^^  <yi^W«xJMii#d#iiaite*iupftii^nM»4$p urtiMlM >> 
is  9imMiiYm^^im^9Ji,^Yi^m<^sfM!^ 

cutting  it  is  seen  that  the  vitKid)k8*'^firirtzi4c«<  aJM>iiDt^J!«IM^clted'to^tI^*«iqpAM9  ]^<« 
tions,  but  are  interstratified  with,  and^^p^j^ef^  ir^^ry^^as^in,  ;fli,^^if|ij^ 
^indurated  crumbling  sandstone.    The  pecnliarly  irreguliakr  distribution  of  the  indura- 
tiofi<,isiid  t66r al^rfi^' tr&hsitioxis  ^tii'  iridutat^  t6  iioU^-liiditi^t^^ iiiitf^ 
thdr^ikMSibiUty^  orbits  pky^Hetlon  b^*  the  descentftlou'g  Join^'dhdihid'ifly^^ 
through  the  layers  of  a  silica-bearing  soldtion:    t be  thfii '  MbUtxhi  bf  ih^'bd^j^l^ly'*' 
vitrifie4.^l^^^t«|p  oS,  ^\f,jiVs^.  show  tbf^^^^lil!^  of  (th^f^r^]^^&M^i^^ii9»,^ 
strongly  marked  by  borders  of  oxide  of  iron.    Jn  the  m^n  the  fragments  are  junplfu 
but  '^t  tioti^  th6y  are  compdsed  each  of  several  interloclung  'qubi^!K'i^iiaa.'^l '^ 

(218). 
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53.  Near  New  Ulin,  Nicollet  Couniyi  lliiitt)es#t».''*  i)M '^'u'''  Yjiuap  v*  r»«biMj 

A  fine  conglomerate,  forming  J^^^j^|^o%t^Tbppf(^r,,9^  »W^<^.<l(i 

white  qaartz  pebbles,  imbedded  in  a  still  finer  matrix  of  fine  quartz,  kaolin,  ai^  oxide 

dMAMi^^ttdlk'^liH«ikhg^¥Mai61ly  Abebrliotli^^f  'M^'<Mitti^l6bt'gt«<i]M'br4iiyHi:'''t^]^^ 

pEnM€^i]ig^B<ia!iAiet4teQDcepttfaB«i^iiuhii>artio«^  m  f&r,  -thif  l6i]&itt^|t|J^ 

nmte  9^  tbid  ^tiin^nott  hovi^giconliioiily  iiaitetk)ok»d.  v  iTlMir^  ift>nl4oli  «P  is  ^&qdM^llL^ 
ose matrix.    (Slide  1383.)  i.:.^i  :tiuir^)    .-i>jiii«l>iuiii 


.v.)vr. 
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tMs  specimen  the  two  extremes  of  the  process  of  induration.    (Slides  1377, 1378.) 

IK  THE  ANIMIKIE  SEBIES  OF   NOBTHEBN  MlKNESOTA  AND  THE  THUNDER  BAT  BEGION  OF 

A. — Vitreous  quartzites.  (^.toHiii n  i  M 

^  M«fe?^Y«TriFfrttf^  *n»»tb  io«i 

qvNM*  l^  «».  y)wB^jPai«»o^ghiMfamq;>gioi»<W>^y#.^SiC^Ji^  TIW4HiQi!il»niCTitf 
b«eiliBnlli%4piAihniiat  ^|i41weta^i:^HW«t<^f /tt«r  iMri5h>  lOiftfdMlB  fUtf^jtbiDit/mflBM^ 
oiilliiMillff^lbMMlUdllyilBArifced^^i^  ih6tkte«l6litMi^%']riKes%ltf^^«4<iH^<^ 
oiiiidii.  SttAienlafgeoMlits  itovb' ofteii  i^epjrtAtrioatel^f^  1gft!>rtoclk^."  >ifcitgfe^ jlWQh»< 
ipfentiAil!4ti^ihd<»igMnii'fipagttieBt8,iodming  tip  ofteti^qttite  toi  ttidtir  idtlt^nei^^ <1lRfl^ 
altDg6tiM^ abs^tut fTBiBi  the  enllargemeHtii;  theit^ k-ub'tfihei*  mifieria  t^'ittpotHiiiiA'* 
prriM)l»M«fFhe^(Mfft2ciHkgihent8  Ater  tlatial)7>  Mmfiiev  bnt^  are  ^ecMbtiiilJfmiiia^  tt^^^ 
twij^Or  move  iutnrtockiiilrqtiaHia'aMas.  Fijg^.  1  «nd<e,'PlAief'rV',  xnagniliea^'aikiMDMtt'' 
teiH  Jbpi«0nti*p<MPtion0.ef  tkis  took  id  the  <n^iba(ry  snd-' poldiriMid  lfglytiBi=iM>  f&iv«t«M> 
pkntei^aiidlMgiiial^Btuitslof  thsiqnai^^  aveais  nky  be-reAfiil^'s^i^  Bie  ilki¥WHfi%:i 
Plate  VI.,  upper  half,    (glides  1088,  1089.)  .  «i    '  •'-ill  .  =.  J-!)    .  ^'uJytuwii 
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69.  Wauswangoning  Bay,  Lake  Superior,  Minnesota. 

A  light-gray,  yitreons  qaartzite.    Angular  quartz  aroas,  each  plainly  enlarged  from 
a  nucleal  grain,  and  often  interlocking,  make  up  most  of  the  rock.    There  are  also 
i  present  fragments  of  feldspar  and  fragments  made  up  of  very  minute  interlocking 

quartz  areas.    Chlorite  is  present  in  the  matrix,  which  appears  to  be  in  part  com- 
posed of  quartz  deposited  in  Htu,    (Slide  413.) 

60.  Pigeon  Point,  Lake  Superior,  Minnesota. 

A  very  dark-gray,  nearly  black,  compact,  very  fine-grained,  vitreous  qaartzite. 
I  Consists  of  angular  quartz  areas,  plainly  enlarged  from  fragmental  nuclei,  whose  out- 

lines are  often  visible,  with  some  fragments  of  feldspar  (both  orthoclase  and  plagio- 
olase),  imbedded  in  a  matrix  made  up  of  minute  interlocking  quartz  areas,  chlorite 
and  biotite  flakes  and  abundant  small  round  grains  of  a  brightly  polarizing,  colorless 
mineral,  which  is  nearer  in  appearance  to  the  sahlite  variety  of  augite  than  to  any- 
thing else  with  which  we  are  familiar.  This  rock  is  very  neskr  to  those  described  as 
vitreous  graywackes,  the  only  difference  being  in  its  greater  richness  in  quartz,  and 
highly  vitreous  character.  It  is  also  very  close,  indeed,  to  the  more  quartzitic  phases 
of  the  ''slate-conglomerates"  of  Lake  Huron,  and  is  quite  as  completely  a  ''crysta- 
'  lline"  rock  as  anything  except  the  greenstones  to  be  found  in  the  type  Huronian  of 

I  Lake  Huron.    It  is  a  type  of  rock  which  is  largely  concerned  in  the  make-up  of  the 

Auimikie  series.     It  is  directly  iuterstratified  with  arenaceous  quartzites  or  even 
sandstones.    (Slide  423.) 
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B. — Arenaceous  quartzites. 
61.  Portage  Bay  Island,  Minnesota,  coast  of  Lake  Superior. 

The  light-gray,  fine-gAined  arenaceous  rock  of  Portage  Bay  Island  ie  often  little 
more  than  a  slightly  indurated  sandstone,  but  in  places  it  becomes  a  decided  qnartzite, 
and  though  always  somewhat  more  arenaceous,  gives  sections  which  resemble  very 
closely  those  of  No.  59  of  this  list,  the  induration  being  merely  not  quite  so  strong. 
The  outlines  of  the  original  fragments  are  beautifully  distinct,  and  the  enlargements 
are  very  broad.  There  is  some  calcite  present  in  the  matrix.  (See  Fig.  2,  Plate 
UL)   (Slides  402, 403.) 

^  C. — Vitreous  graywaclces. 

61.  South  side  of  Rove  Lake,  Minnesota  (N.E.  ij  Sec.  28,  T.  65,  B.  1  E. 
Minnesota). 

A  fine-grained,  dark-gray,  much  indurated  rock,  with  conchoidal  fracture.  This 
rock  differs  from  No.  60  in  its  larger  content  of  feldspathic  and  chloritio  materiaL  It 
may  be  taken  as  the  type  of  the  rock  which  forms  the  larger  part  of  the  Animikie 
series.  The  quartz  is  the  principal  mineral  and  occurs  in  three  phases:  (1)  in  simple 
fragmental  grains,  always  showing  some  secondary  enlargements ;  (2)  in  complex 
fragments,  which  are  also  occasionally  enlarged ;  (3)  as  an  interstitial  material  in 
minute  interlocking  areas.  The  feldspar  fragments  include  orthoclase  and  plagioolase, 
and  are  very  plentiful,  often  closely  interlocking  with  the  enlarged  quartzes.  Some 
kaolinic  material  in  the  matrix  probably  represents  decomposed  feldspars.  Some 
chlorite  is  also  present  in  the  matrix.  The  rock  is  fully  as  **crystaUine"  as  anything 
in  the  original  Huronian,  to  the  gray  wacke-slates  of  which  it  is  closely  oomparable, 
especially  to  the  more  quartzitic  phases  of  those  rocks.  It  is  still  closer  to  some  of  the 
quartzitic  phases  of  the  slate  series  of  the  Saint  Louis  River  (e.p.,  No.  43)  and  of  the 
great  series  of  folded  schists  of  the  Knife  and  Kingfisher  Lake  region  on  the  national 
boundary.    (Slides  1346, 1347.) 
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63.  East  end  of  Mountain  Lake  (S.W.  i,  8.W.  J,  Sec.  13,  T.  65,  E.  2  R, 

Minnesota.) 

A  lighter-colored  rock  than  No.  62,  but  otherwise  identical  with  it.    (Slide  1350.) 

64.  Partridge  Falls,  Pigeon  Biver,  Minnesota. 

A  feldspathic  quartzite  or  vitreous  graywacke,  very  close  to  No.  62,  differing  only 
in  having  less  interstitial  material,  and,  consequently,  more  thorough  interlocking  of 
the  enlarged  quartz  areas  with  each  other,  and  with  the  feldspar  particles.  (Slides 
1181,  1328.) 

65.  South  side  of  Clear  Water  Lake  (near  center  of  Sec.  27,  T.  65,  B.  1 

E.,  Minnesota.) 

Differs  from  No.  62  only  in  being  finer  grained,  being  otherwise  identioal  with  it, 
macroscopically  and  microscopically.    (Slide  1178.) 

66.  East  side  of  Thunder  Bay,  Canada. 

A  dark-gray  rock,  near  to  No.  62,  except  that  it  is  finer  grained  and  is  more  argilla- 
ceous. The  thin  section  sl^ows  a  larger  quantity  of  kaolinic  interstitial  material  than 
No.  62,  and  a  larger  proportion  of  chlorite.  The  usual  enlargements  of  the  quartz 
fragments  are  found.     (Slide  432.) 

D. — Argillaceous  graywacke. 

67.  Grand  Portage  Falls,  Pigeon  Biver,  Minnesota. 

A  fine-grained,  light-gre^nish-gray,  argillaceous,  not  greatly  indurated  rook.  The 
thin  section  i^  near  to  that  of  No.  62,  but  shows  a  very  much  larger  amount  of  a  clayey 
matrix,  and  less  of  a  siliceous  cement.  The  quartz  fragments  are  often  enlarged. 
(Slide  1355.) 

IN  THE  FOLDED  SCHIST  OF  THE  NATIONAL  BOUNDARY  UNE,  NORTH  OF  LAKE  SVFBBIOB. 

68.  Kingfisher  Lake  (S.W.  J,  S.E.  J,  Sec.  23,  T.  65,  B.  6  W.,  Minnesota. 

A  dark-gray,  fine-grained,  vitreous  graywacke  or  quartzite,  somewhat  coarser 
grained  than  No.  62  of  this  series,  but  otherwise  closely  like  it.  This  resemblance 
holds  also  in  the  thin  section,  except  that  this  rock  is,  perhaps,  somewhat  more  feld- 
spathic.   The  quartz  fragments  are  often  enlarged.    (Slide  1147.) 

69.  Kingfisher  Lake  (l^.W.  i,N.  E.  J,  Sec.  26,  T.  65,  B.  6  W.,  Minnesota. 

A  dark-gray,  fine-grained  rock,  resembling  the  last  described,  but  somewhat 
coarser-grained.  Close  also  to  much  of  the  graywacke  of  the  slate-conglomerate  of 
Lake  Huron.  In  the  thin  section,  quartz  and  feldspar  fragments,  the  former  ofben 
enlarged,  and  the  latter  including  both  orthoclase  and  plagioclase,  are  embedded  in 
fine  matrix  composed  partly  of  quartz,  but  also  in  part  of  amorphous  silica  and  kaolin, 
with  also  numerous  particles  of  oxide  of  iron.  Chlorite  is  abundant  as  an  alteration- 
product  of  the  feldspars.     (Slide  1144.) 

70.  Knife  Lake  (N.  W.  J,  S.  E.  J,  Sec.  17,  T.  65,  B.  6'W.,  Minnesota). 

A  fine-grained,  dark -gray  cherty  quartzite  or  quartz-schist.  The  fragments  of  quartz 
are  oftened  enlarged.  Orthoclase  and  plagioclase  compose  about  one-half  of  the  rook, 
the  remainder  being  made  up  of  an  excessively  fine,  siliceous  matrix  material,  which, 
in  a  large  measnre,  has  no  effect  on  the  polarized  light. 

It  is  of  considerable  interest  as  bearing  upon  the  question  of  thestruotoral  relation 
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kie  series  south  of  them,  that  there  'snould  be  snch  a  close  litholosical  reMmDlance 
between  the  rocks  of  the  two  series.**   (Slide  1151.)  {.i^mktuuiilf. 

-  •         ' .  ^, .       . 

which  is  made  up  of  the  detritus  of  different  acid  porphyries,  is  described  in  dotfi^l  in  ti^e 
second  part  of  this  bulletin,  since  the  induration  has  been  mainly  due  to  the  secondary 
InitgiSdkeilt  dtinAit^^^dgam^Mfhi  f<d^^a1ttlbf^^uM^c8n«aiiiUir'idi^iilM^ 
at  times  to  have  received  secondary  enlargements.    (Slidef.{p00^4rl4/7^)y  ^.'-l 

A  red  sandstone  from  a  layer  interstratified  with  ainyg^aloitis  ani&^^i^'j)^,  in^'oh^^ 
semblingNo.  71,  except  that  the  pnn^lv9ijl,jipd|ir^9g  fV^^^ou^'^  l^focei^ 

>|  tim  '■  :£(€R«Mi«idie(Poita9e>Iiake  i(2{one8nph  ee]l<ri^)y  i^waeiiaw.Fbiat,  Miebi- 

't  >\tlell.>  j^jj'^*  f.-^ii:  :;: -^^ij:!'.  -.   ;*.;*-;:    fill       .••t-i..;ii'   i«.  ii..:  1 1<  «;':i.i    i   jijrJ    i.  ii;:ii  .-.o   f.  . 

'j^  A  fine-grained,  dark-colored,  strongly-indurated  ^ndstonej  'coin'pdseii  'lii  fa^ge  pith 

Iv  of  the  detritus  of  the  acid  porphyries  and  basic  rocks  of  the  Keweenaw  series,  but 

containing  also  a  large  prT^6^ibMVl»{^)qfHi^i^^l^B^^kMltH,  WDst  of  which  show  distinct 

secondary  enlargements. ^^    (Slide  614.) 

'4L  Foot- wall  of  the  jNoiiesncn  Miiie,  l^orCitipMe  MoaiMins,  MfelB^an!.*^ 

many  of  which  are  quite  angular,  and  seemed  to  nave  broken  from  the  cryBt&fapf 
a  quartz-porphyry.    In  many  cases  these  fragments  have  received  secondl^'enliiiTge- 
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75,  Little  ^Irpn  Eiyer,  (N.  W.  i,  N.  W.  i,  iSec.  12.  T.  50,  R.  43  W., 
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I  pendently  depositolfif&^llr^f  mhS^i^'-nl'Aiim'mi^bM'miaX'^mei/'^Vff 

•  some  infiltratod  calcite.  .(S^idp^^.) 

The  rocks  from  the  same  belt  on  Big  Iron  Ri^fcf/{>ifif^ii^lak«:W^  li^Uf^]J<AHylriy^ 

ciJMi»k^4Bb{)irfi9^|:|K  tj99>fAnid'l?laterK¥tv'Flte- 3. <>''<'  ^^-jiI  .•'••I^'ro     Jrori'-i'w  l*r>(iHi':'i  -nii 
<"  For  further  description  of  this rfotek^'te^ iftoeti 4^0  ^'-W*'^''  '^^^^^  />i'*c4iMffi   n4Tf!l  a-  ui 
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calcite  become  more  abundanty  present  the  same  appearance.    (^^t^:p^i)n 

quartz  fragments  are  botli  simple  and  cojn^x^  jtj^>^  %^i9raft,,^^|?,t¥*WilW(*' 
(Slide  355.)  ^  ,     .        .        i         . 

78.  Silver  Islet  JUandmg,  north  sno^eof  Lake  Snperipr.'CaDada.  ,  ^ 

.  A  fine-grainea.  qi]p^q|^f¥4j)re^,^^ft^,8^i^^p^,,,^^  it«tf>jif¥j^g 

quartz  areas,  eacn  with  a  n^agmental  nacleus  plainly  ontlin'ed,  make  up  most  or  l^e 
rock.     Independently  depMlM>*>i|ti{rk«vtefl<*8^iM^aM»^i{6  o^f'^iiftto'lial^ 

X  «fagifteT)Y'fil&*K'fi^5?,  L'ate  Wa'p^rtt^fc  d»»^M  "'''•••'";"  ,  "J"'"] 

im  ^i.l^  ft?*tiT  Wi'Mf*o;j7«Tn'»  ^mT'  ri^irofniY-'ifr'^^MTrf^^  /, !•♦*<•  »i>  Jit  oi 

A  fine-grained,  red-and-w^^};|i9flMi^ti4uiti»»i«iliiljr«^  /Babftngpi^r 

fragments  of  quartz,  ofte^  showi^  quite  wi^e  and  distinct  en^rgements,  along  WiAh 
feldspar  fragments.  are-IMM^^  mk^'b^  ^^{Vi^^kFqd^^^jfA^Tn'Sie 

.MltbMi4i^jMiD»iiigktdhfvHhiited  dxida  oi  inm.imA^  iwiiilmy^9M^<nsf»}HfithM}fb^te. 

««Mj<»"»ii  0114  ^Lj!*!/!!"  i3«ijL£it  **j\t   hill!  J«»«-?Ji«  .h'l'ln  >.'••••»  jv,".!  *!'><•?  Mifi  'lo  unit  '/>l!l  ilnun 

^•(  W^i^'iMWfl*  Wi»gfl^WJ^|wWiRW(W'Wrt.  '.v,,rf  Im.k  i-.i»-.<,„[  ,iu.,..u 
A  fine-grained,  brick-red,  very  much  indurated  w^^to^e^ymo^^  a^jjpfrt^;^   Mje 

predominating  quartz  is  in  interlocking  areas  eacn  witn  a  distinctly  outunea  iiag- 
MM^iU^iii^ttilMaeMtttrijMA  W«lMi^4i^^M4M^(««i^ttMPl»lM^4iAthe 

iMiB^il«tkixiiia6)^Qi«itttl^  ^ii^i^mif  > tu^^  di«^idedf^ 'iMrtkiMf.'  ^Wi(^  fmHj^^ ^frSk- 
qiMM  saUb  tAtat9k/iaiidi«ktf»tMli«8  ^tolled  '¥rtm>i[^i(^  ^^Mili'*^t  ^iM(m?r^"'^"')i<'^^ 

'dui  fttl4l|i|i  V/i^iJ  !mn  filu  miU  Ur»f»frt<»»l  »inrjM^ii|  "In  Mruiil  oif.l  ,l»>)|'llililf>  Wir-J.V,  /n?iv»  r:?/'i|(it 

Colorado  Eiver,  Anzon^i. 

The  specimens  from  this  locality,»^airiWf(u«iytf»tt{^U'*tfiWai^^^^^^ 

mfims^^^^qpamMtd^timiliiyrmtitli  MW)yiiwhltoi)#d>JibIbr,MaiMi(MHl^lM''kltb(NA^'wb^ 
quartz  with  a  minute  ^iiilftit!^idr4tM^kid«:Hirili^cMM|j^l<M^ 

are  everywhere  distinct,  but  always  lie  some  distance  within  the  individual  areas, 

which  interlock  j^iimki^m^m4rdd^mf!-^'>^^smeif4m^^ 

quartzite.    The  thin  secfidU  §0 '  oothp^lBeUI^)  aliifoilM  btiDlf^lf /  bf  !ilh;«r]^lfaM!tfli(^<'^vtol»l>bf 

qui^z  5J^)iijJf  itfl  d«|i^,jyj^ o,j^  mi 'Wfffi'i'  ftmifl^^Wft- 

ontly  aepOmted  interstitial  quartz,  and  a  little  iragmental  feldspar.    The  rock  is  in 

-fl^  iNMi>^l}dlir0Mh#froMiirittfeft'«hi^i)i^MntM  ^mk^m^g^iti;%v^imk  6i  {AirSvitin- 

tinuiii  '>u  vJitTiliK  .lM4miiii  qiJ  ulwuif  ri>(  ut  urt/>ii  wi  ,ti — MfiniJnm  lt'i.u.iiiliai  mw!?I  ^*H>ii.l   lomtn 

-n'l  Alii  ^f>M^tiiIun  iB^wfftaump^omt9£'4^imwoA99%iOj^>eftii  psJlM';tMii  xhitnii  li'iflm 
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83.  Lower  Narrows  of  Baraboo  Biver,  firom  near  contact  with  Arehsean 
qoartzite. 

A  mnch  indurated,  fine-graiDed  sandstone  carrying  qnartzite  pebbles.    The  qnarti 

fragments,  originally  bnt  little  rounded,  are  all  strongly  enlarged,  so  that  there  is  a 

considerable  degree  of  interlocking.    There  is  also  present  some  fine  independently 

deposited  interstitial  qnartz.    The  section  does  not  differ  materially  fix>m  those  of 

^  many  ArchsMin  quartzites.    (Slide  742.) 

84.  Boche  ficrit,  Adams  County,  Wisconsin. 

A  dark-porplish,  in  places  very  mnch  indurated  sandstone.  The  grains  are  all  en- 
larged, and  occasionally  have  crystal  faces  developed.    (Slide  749.) 

85.  Packwaukee,  Marqaette  Goonty,  Wisconsin. 

A  pale,  bnff-colored,  much  indurated  sandstone^  showing  only  very  rare  crystalline 
facets.  In  the  thin  section  the  grains  are  seen  to  have  been  enlarged  slightly,  so  as 
to  fit  closely  without  any  dovetailing.  Occasionally  the  enlargements  have  had  an 
opi>ortunity  to  develop  crystal  faces.    (Slides  731, 732.) 

86.  Black  Biver  Falls,  Jackson  Goanty,  Wisconsin. 

A  white,  rather  coarse-grained  rock,  not  so  much  indurated  as  the  last-described, 
and  showing  more  crystal  facets,  although  not  very  plentifully.    The  thin  seotioii  is 
1  much  like  that  of  the  rock  last  described,  except  that  the  enlargements  are  propor- 

tionally broader  and  have  more  often  developed  crystal  faces.    (Slides  733,  734.) 

87.  New  Lisbon,  Wisconsin. 

A  fine-grained,  pink-and- white-mottled  sandstone,  from  which  the  light  is  reflected 

in  numerous  sparkling  points.    The  induration,  while  distinct,  is  only  sUght,  small 

,  jt  fragments  crumbling  readily  in  the  fingers.    The  crumbled  sand  mounted  in  balsam 

shows  every  grain  enlarged,  the  lines  of  junction  between  the  old  and  new  quartz  be- 
ing always  strongly  marked.  The  enlargements  have  in  all  cases  developed  crystal- 
line faces,  which  are,  however,  only  perfect  and  uninterrupted  upon  the  smallest  of 
the  grains.  In  most  cases  they  are  more  or  less  indented  by  the  enlargements  of  con- 
tiguous grains.  This  rock  may  be  taketi  as  a  type  of  the  crystal-faceted  sandstones. 
(Slides  710  to  716  inclusive. )    (See  Figs.  4, 5, 6,  Plate  n.) 

88.  Middleton,  Dane  Gounty,  Wisconsin. 

A  fine-grained,  loose,  white  sandstone,  showing  the  grains  sparkling  from  crystal 
facets.  The  balsam  mounting  of  the  sand  crumbled  from  the  rock  shows  the  grains 
with  the  usual  cores  and  crystal  outlines.    (Slides  1469,  1470.) 

iir  THE  EASTERN  SANDSTONE  OF  LAKE  SUFEBIOB. 

89.  West  Branch  of  the  Ontonagon  Eiver  (Sec.  13,  T.  46,  R.  41  W., 

Michigan). 

A  reddish,  coarse-grained,  indurated  sandstone.  The  quartz  fragments  which  make 
up  the  rock  have  all  been  enlarged,  sometimes  very  much  so,  so  as  to  interlock. 
There  is  also  some  independently  oriented  fine  interstitial  quartz.  Some  much  red- 
dened, feldspathic  detritus  is  included.    (Slides  96,  96,  97.) 

90.  Quarry  on  Torch  Lake  Eailroad,  Keweenaw  Point,  Michigan. 

A  white  to  pinkish,  feebly  indurated  quartzose  sandstone.  Some  of  the  leas  in- 
durated portions  show  numbers  of  faceted  grains.  The  slide  here  described  is  from 
one  of  these  less  indurated  portions.  It  is  seen  to  be  made  up  almost  entirely  of  mnch 
rolled  quartz  fragments,  which  have  in  nearly  every  instance  been  enlarged,  the  en- 
largements only  occasionally  showing  crystalline  outlines.    These  crystal  outlines 
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are,  however,  more  fireqaently  to  be  seen  in  the  balsam  mounting  of  crumbled  sand. 
They  are  not  nearly  so  no  morons,  however,  as  in  some  of  the  rocks  previously  de- 
scribed, the  grains  having  interfered  too  much  to  form  crystal  outlines.  The  outlines 
of  the  original  grains  are  usually  very  strongly  marked  by  brownish  iron  oxide. 
There  are  occasional  rounded  fragments  of  feldspar  present,  and  in  each  thin  section 
may  be  seen  a  few  particles  worn  from  some  of  the  fine-grained  Keweenawan  erupt- 
ives.    (See  Figs.  7, 8, 9,  Plate  IL)    (SUdes  513,514,1471,1472,1473.) 

See  with  regard  to  this  rock  also  Copper-Bearing  rocks  of  Lake  Superior,  pp.  356- 
358.  See  also  for  an  earlier  description  M.  £.  Wadsworth  in  Bull.  Mas.  Comp.  Zool., 
Vol.  VII,  No.  1,  p.  117.  Wadsworth  found  the  crystal-outlined  grains  abundantly  in 
his  sections,  although  we  failed  to  do  so  in  ours  until  recently.  He  regarded  these 
crystal  grains  as  being  the  usual  dihexahedral  crystals  of  quartz-porphyries,  on  which 
view  the  crystals  antedate  the  formation  of  the  sandstone  instead  of  being  subse- 
quent to  it.  More  recently  (Science,  Vol.  II,  No.  23,  p.  52,  July  13, 1883)  he  has  reas- 
serted this  view.  But  a  careful  re-examination  of  this  rock,  as  also  of  others  from 
other  places  within  the  area  of  the  Lake  Superior  sandstone,  has  served  to  convince 
us  that  in  all  of  these  cases,  as  in  all  sandstones  yet  examined  by  us,  provided  with 
such  faceted  grains,  they  owe  their  crystal  faces  to  secondary  enlargements  of  rolled 
fragments.  It  is  of  course  possible  and  even  probable  that  these  quartz  fragments 
were  once,  some  of  them,  the  quartzes  of  quartz  porphyries,  but  if  so  they  have  rarely, 
if  ever,  retained  their  crystal  faces,  as  it  is,  indeed,  hardly  conceivable  that  they 
should  do. 

91.  Qnarries  at  Marquette,  Mich. 

A  reddish,  fine-grained  sandstone,  showing  numerous  minute  glistening  flakes  of 
mica.  Quartz  fragments  make  up  rather  more  than  half  of  the  rock,  many  of  the 
grains  being  finely  complex.  The  simple  quartz  grains  are  mostly  very  angulur; 
many  of  them  show  very  distinct  enlargements.  The  remainder  of  the  rock  is  com- 
posed chiefly  of  fragments  of  feldspar,  including  othoclase  and  plagioclase,  with 
chlorite,  brown  iron  oxide,  and  mnscovite  flakes,  the  chlorite  having  resulted  from 
the  alteration  of  the  feldspars.  The  plagioclase  includes  quite  a  number  of  large-sized 
pieces  of  microcline. 

92.  Near  Eockland.    Soath  of  the  Trap  Bange  (S.  E.  iy  Sec.  7,  T.  50,  B. 

39  W.,  Michigan). 

A  fine-grained,  feebly  indurated,  pinkish,  quartzose  sandstone,  sparkling  fh>m  pres- 
ence of  crystal  facets,  each  quartz  fragment  being  enlarged,  the  enlargements  being 
often  provided  with  crystalline  outlines.     (Slides  1475, 1476.) 

.IN  THE  WE8TEEN  SANDSTONE  OF  LAKE  SVPESIOB. 

93.  Basswood  Island,  Ashland  County,  Wisconsin. 

A  fine-grained,  feebly  indurated,  white  sandstone,  containing  besides  the  quartz 
many  feldspar  fragments.  The  quartzes  are  often  enlarged,  the  enlargements  being 
in  many  cases  supplied  with  crystal  facets.    (Slide  53,  Wis.  sur.  series.) ' 

SILURIAN  BOCKS, 

IN  THE  SAINT  PETER'S  SANDSTONE  01^  WISCONSIN. 

94.  Near  Lancaster,  Grant  County,  Wisconsin. 

This  rock  is  represented  in  our  list  only  by  slides  kindly  furnished  by  the  Rev.  A.  A. 
Young,  of  New  Lisbon,  Wis.  They  are  dry  mountings  of  the  sand  crumbled  by  hand 
from  the  rock.  The  grains  are  furnished  with  crystal  facets  from  secondary  deposi- 
lion.«    (Slides  707  to  711.) 

'*  Amer.  Jour  Sci.,  July,  1883. 
(225) 


i 


and  aloug  the  sides  i^  joUt  fkMaiM'^^  "viryinucli  IddixhOkd;  ^edaMng  eVbti  a  V>m- 
tVDt^^VitM^  (^ilMrklte^r'Ibe  *dliHlibo^'^  In^  in^aids 

•>lxt^«  WiU^  ^dWgitiHMtU  <h}rt;-%>^ywytt>e/i^  'fit  'dlo^l^'"! 

4l.!  ( il  iwiiy^mifLQhi  l^dttnitBdjvlhiieHi^tiKlMMltitMlcv  iU>Wlli«%  •.li^''flne- ttftiAa^deMls  tekl^WF 'U 

,4iDtMicxf/ttibrthfih«>tebtt<ni  mwm*m/HMr^MMlt*wt^^mii  ^mi\mkkiMV'''riitmM'ip 

dominating.    The  large  onee  of  these  areas,  and  many  of  the  smaller  ones,-^tick^'MiAi 
a  more  or  less  plainly  outlined  fragmental  iy^}yi.  .^  jy)^fy  yjyiyi^^^qy]jf;,  ffftgp  yp^ 
*intricatelyi  and  in  everv  possible  sense  the' rock  is*  fiiily  as  ^'metamorpbio'^as  any 
^<ilM^fAt«^ilflti<i^*fMtt  fH8>Ai>f!Mbi)ll'{8Udiltf^*to''y^4^^^ 
<^ni(Aljr'fMei)($)^ettlf^Kiiy'!^]M^  W'Ufifii^M^il^ttM^etim&^^ 

'«tofiso^i&t^«t»iM)abiiic«^  «MUtA^  oifigiiial  br^Hiztitibiij'iiitM^a^^'ittk^  Wffi» 

IN  THE  EUREKA  QVABTZITB  OF  KBYADA.       ^ntil^ii- i-  ^u  k >f»ui<r 

This  rock  and  the  three  following  are  the  ones  in.  whUU'V^gne  Md  Idamgs  noted 
•HSBJ^aigsitiiPttMiqaaflrtegtaiiM  wkbif  (^ofat^iiMilBiHiteieflof  leMv  '^lihifJ^ilWlHilfi^nd 

kind  enough  to  fnmisl^Mif'bpMtaMtotttyd  sIMi^ttftfr^tiiyfflii^piisd^f  <Mt{Nlfltf^ 
with  qnartzites  which  we  had  examined.   The  specimen  of  Eureka  qnartzite  furnished 
by  Mr.  Hague  won^^yy^ih^^^lfy  Ws^%  s8&i?vHJ^^  The  enlargements 

of  the  quartz  f ragmen t9,t£j^)kiA)r^ef1^,i9{^npitiy(Vfr]M^ 

never  any  considerable  interlocking, ,  j^ut  sMU  the  rock  is  Cally  ASJnuch  altered,afLany 

of  "We  tiiie  HiirpniUL  quanzi^  ...  .,         ,,  . 


98.  Sandstone  from  the  TV^it^'FiM^ilti^^'Enreka,  Nevada. 

A  fine-grained,  8^i^g]gif,^i^A^t^^!l|li4«tp||qjr<99i^^  of  qnarU  and 

of  chalcedonic  or  amorphous  silica.  .  The  quartz,  fragments  are  offceajsnlaised  and 
are  sometimes  furnished  wit*'CTy«Af  iA6e«.^'(S«W  ^4Sj.V  '  ^^■>1>^>^'WixS-xi^  JR 

18S3,  p.  407.  ( .1 K  oi  tot  »,yhil«>     ••  .,sui4 

.  *^  Amer.  Jour.  Sci.,  June,.1883|  p.  408.. 
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99.  Eureka,  Nevada,  Diamond  Peak  qaartzite. 

A  fine-grained,  greenish-drab,  feldspatm  j  qnartzite.  In  the  thin  section  feldspar, 
often  much  Altaied^  ia^sfifin.  ia^cpnmosfi.  a  jAiJce  PCQfiOrlion  of  the  rook.  The  minute 
grama  oY  qnarfz  ''^^;^^^f^^^%^i!^}  .)  r-wf  ^'^ 

TBIA88IG, 

100.  Henry  Mountains,  XJ^j  .^,y    .,    r,  ^^y 

A  light-gray  to  pinkish,  fine-grained,  feebly  indurated  sandstone  from  near  contact 
with  one  of  the  laccolites.  Small  imindect  g^lns  of  quartz  compose  the  larger  part 
oi^iha  rock.  ,  These  have  often  been  enlarged^  and  the  enlargements  fit  somewhat 

lo  T  fifiHT  iii   bdiloiJn'Mii  »Ji)  iinuill   0/(i:J    \u    y^ii&y  illso!*  taW   lo  r/yUWi 

^MJtbl'iy'kWtHii  Sfr^MWmUb  cai«Ki;  'ta9il(14ii|tftir)Ch[^gibmte^(Mlii(M^ 
-ttftViir^'iiifelii^tlifii^liKra^iiiN'flllml^tve!!^^  mI  >>.)  iwr^n 

-biuiM  ailJ  *lt>  Hrtoilici*!  *i««mU  moil  o^/l^il  »u;  ixiUo'l  j^.tII  ot'>w  hta!>ixir*^i«lir** 

^UlylqqUK    |iu^^>.*il>  vl[i:TJili;il    hllfu//    i{'»!"il //    xi'flj;  ;/  '»Mll|J>ihi    I>?jJ#;**iI    t»ill 

iHOiir  Uftifv/   ^H!/i'HiT!'iv'<j;l!|.»  \.?wii»p  ,o<0  j'?-»tf'l       ^.«»i)ifiJ»=M»>    Miiii^nnqqij 

10  fiitJi  hail  ,h)I?>iJii  f«il)  liM»ifii  'jjrii'O  h»  f-.  Mill  f\\  uvkhU.  :Mii  ^ImihoI  {.iiisxia 

iUi'HHiXfm'H^ji  (imI'Il     ,yM\\\'Ui\}\}  Imjicujbiii  /^.k*)!  ^>4l.I  rii  « i ?♦**<<  iH'id  yJiTiiniij 

/lOiiaii  '^ft'UJJx^t  \VM\o  i)\\  'to  *)Ui  iHi»i  ,riu«ji'  ;iin  p»l  /Ii!:4ii!  sm  r^'MMi^nlmnK 

ibiioo  ^jJJ  ,Hiflwoi^  7^Mji  a'»ii»)   )7j;i!  rtn^fjr^iO  !'i<jj^.i»f'>l  '»«(!  i}i*»ill  ni  11 

lo  oiiccfisiif)  oiM  ^^nivli'ijiiiij  7l:J]j.il»'»iiiii!i  i:i<>!.>hiiiii-.  ^>nljiiq>.i)l'>)  c«iT 
^al^(1iii<4uui  li  ^iiiiii:^  iiuiiLoiii  iiriolliiij  ii  to  xi  ^iW.^Xi^linlf.  ^ualwAi  .'>[)4iil}| 
bd'i  IwiiIhJ^.  h'ux  Hiiiin^  ih-qrhlf/r  ^niT  .\.)  uuiji  il.uil  lud  i;niwoilK  >ih«1)j 
-Tfjftii  fif^ilHiii>»I)V7(H|  ^Mt7  d)i7/  '<*)7i)^  hi  >j:  'hf>l(lf»oibfIl  /ibi/o  iio'ii  d.iiw 
E)6^<H|ifioa  oJ  q!  il'rj:^  Hi  ^n<»t>:lMii»>'.  fijft  iTMi]'»'>.'.  unit  fidl  ri(  .*r)ji*)I)ko / 
fWa  a'miibiintbt  iii  liDJili?  ot  Jz'Ki  .j*iii(|>l>fV|  jiiMi-yflili'io  ?.iiiiiiT»  "lo  YJ^^^t^d 
-00'> '//T/.iiqit'q  !»jliiii;i^  4\  iii'.Jil  ir'.»vij'»l»  «tnf>nii;in1  /.'♦Iqttio.'i  b.*>biiii(n 
III  W(ili4»t  UMiil"  .&rwiiq»  >'iniitiijJi.fi  Jt  ^(i  \)^jUv\\^vA'k\  y:\UK\y\)bii  io  >;iiijHiH 
.«>f'K>T  oJKiiif  b*^n  »tlit  iii'.i^H  u»  r-tirinp/f. rt  /:  ilqiuu'i  •♦MiuJuiaiiK  to  I'ltb'io 
.bti^lon  fiHi  'irf)b^>  7iJif»J!<>'>M!-  MhtU  j:  htut  xHirjfj*  t(^  y.iMux)^  'rr^il  r.  ^YflHfrr''! 
OiM  'lo  4honi  7fF(f  jb'.Kxiiiilni:^!  h,ii7;:»ia'i>i  vJ'«»'^;H>tt'1  tH:  «iJiq-5b!*it 'MfP 
^.til^ii  I>^>M'ii;I«>tj  ui  hjfifoii  lirioliiiii  'f;i!ij»  ''/t;;  ol  il^ii(»iiv»  ild'nl  'rm  hiibn^ 
^>dT  .abiijid  ;4uiiiui//)  h'Mihib  II  >//  >.tr  jJ-'O'^jilq  mIi'Io  -!'ij<J4*)  r>;Jj  lit  Jhw: 
/>irri?*l  tu  /i'iiui  b/;«nd  ;;«U'mI  .-v)i 'lii'/ijjiMl  hni  I  ,i> 'Inini'i  lb:  uij  ^-iri^n^^ 
iebl/n  w«  «iHI5'i>}  *»«.'*d)    b*^>Hi)   >j;d  bn'Mrijii    rnrujn.Hcfn^'   *>in(»>  ^lovjwoH 

.Ml  .q   ,//J/H|J^  .lorni   .f^   .*!    liMfriJrl    litDiliiA  JlluiT  ' 
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1  KEWEBNAWAN  SANDSTOiraJS. 


I  r 


>  I 

■i' 
■;» 


By  C.  E.  Van  Hise. 


For  some  time  past  I  have  been  on  the  oatlook  for  evidence  of  the 
secondary  enlargement  of  feldspar  fragments.    In  the  slate  conglom- 
erates of  the  north  shore  of  Lake  Huron  (as  mentioned  in  Part  I  of 
this  bnlletin)  I  have  fonnd  what  may  be  enlarged  feldspar  grains,  bat 
the  evidence  is  not  sufficiently  satisfactory  that  any  of  the  material  is 
of  secondary  origin,  the  lines  of  separation  between  the  supposed  new 
material  and  the  nuclei  being  illy  marked.    However,  I  have  found  what 
seem  to  be  additions  to  grains  of  that  mineral  in  certain  of  the  Kewee- 
nawan  feldspathic  sandstones.    The  specimens  in  which  the  supposed 
enlargements  were  first  found  are  taken  from  those  portions  of  the  sand- 
stones almost  in  contact  with  overlying  basic  eruptives.    This  position 
is  evidently  a  favorable  one  for  the  development  of  such  enlargements, 
the  heated  alkaline  waters  which  would  naturally  descend  supplying 
appropriate  conditions.    Then,  too,  quartz  enlargements,  when  most 
easily  found,  are  shown  by  lines  of  ferrite  about  the  nuclei,  and  are  or- 
dinarily best  seen  in  the  less  indurated  quartzites.    The  Keweenawan 
sandstones  are  highly  ferruginous,  and  are  of  an  open  texture;  hence, 
if  in  them  the  feldspar  fragments  have  taken  new  growths,  the  condi- 
tions for  their  detection  are  favorable. 

The  feldspathic  sandstone  immediately  underlying  the  diabase  of 
1.  Eagle  Harbor,  Michigan,  is  of  a  uniform  medium  grain,  a  magnifying 

glass  showing  but  little  quartz.  ^  The  feldspar  grains  are  stained  red 
with  iron  oxide.  Hydrochloric  acid  gives  with  the  powder  a  slight  effer- 
vescence. In  the  thin  section  the  sandstone  is  seen  to  be  composed 
largely  of  grains  of  different  feldspars,  next  to  which  in  abundance  are 
rounded  complex  fragments  derived  from  a  granitic  porphyry,*  con- 
sisting of  feldspars  penetrated  by  a  saturating  quartz.  Then  follow  in 
order  of  abundance  complex  fragments  of  some  altered  basic  rocks. 
Finally,  a  few  grains  of  quartz  and  a  little  secondary  calcite  are  noted. 

The  feldspars  are  frequently  somewhat  kaolinized,  but  most  of  the 
grains  are  fresh  enough  to  give  quite  uniform  colors  in  polarized  light, 
and,  in  the  cases  of  the  plagiociases,  well  defined  twinning  bands.  The 
grains  are  all  rounded,  their  boundaries  being  broad  lines  of  ferrite. 
However,  some  subsequent  mineral  has  used  these  grains  as  nuclei 
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aboat  which  to  deposit,  and  now  each  individaal  appears  in  the  polar- 
ized light  to  extend  beyond  its  original  limits.  The  newly  formed  bor- 
ders as  compared  to  the  interiors  are  different,  in  that  they  show  no 
decomposition  and  are  freer  &om  iron  stains.  Wh^n  tlie  borders  fh>m 
different  feldspathic  grains  bare  extended  so  far  as  to  come  in  contact, 
as  they  nsnally  have  done,  they  form  sharply  serrate,  nicely  fitting 
jnnctionB,  ronghly  comparable  to  the  sntnre  of  a  skull  (Fig.  1). 


lif.  1.— PattiDn  or  HwtlDn  of  E*gle  Harbor  BuidsMiieaDUrgedWdlRmelcn.  AAA.  tsldipu  (rig. 
nuota,  boondsd  1iy  mide  of  Iran  border*,  aaa,  ootBlde  of  which  are  eDlargameDts,  BBB,  of  the  gnlu 
pdvUIng  tn  aaoh  oaae  vlth  the  unoleal  fnftmeiit  u  iDdlcalad  bj  the  duidliig.  C  1>  >  qiurti  fng- 
ment.  B  nnfllled  Bpaoeo,  mod  £  lapposAd  ■eoondarv  feldAparH  polmriaEug  iudependsnUy  of  Via  orfgis*] 


This  newly  added  material  appears  to  be  feldspar,  which  has  co-ordi- 
nated crystallographically  with  the  grains  aboat  which  it  has  deposited. 
It  possesses  no  optical  properties  which  would  exclude  that  mineral, 
bat  cleavage  and  decomposition  being  absent,  no  comparison  with  feld- 
spars can  be  made  as  to  those  characteristic  features.  The  belief  that 
the  new  material  is  feldspar  is,  however,  based  upon  tlie  following  facts : 

When  the  enlarged  feldspar  is  orthoclase,  the  deposited  snbstance 
polarizes  uniformly  with  the  nucleus  about  which  it  is  seen  (Fig.  1)  ex- 


m.  S. BnUrgad  ftBgmant  of  tricUiJo  feldapar  In  tfas  Eagts  HwbOT  voditoae,  ihaded  ■>  H  (o 

■bow  bovthe  fragraentiuid  sulaigement  fpolulie  tciothor.    The  bUok  Hue  i*  Uie  hsar;  oxide  of  Iron 
boidw  of  (he  oilslul  frasment. 


gS   sE0oanuim!WUfiiHWBrn<o>TimaMa.inuoHura^ 

JWtttyi^tHmwrtoiWij^iiaintftTtfHi  iilotei»ej»ia>rtteiiy^  fODifsUi^lMr 

■illt  Awohli  ttH  AvitHina>iltMtdB(iD  paUrisedi  tiglitimniii^paipnB^ 

Agaiq^  tbj^iV^llfflX  jfteeiuubi  «M>M  <]fafeakqi>ab  ^l4aDT^ifiliin4 
granitic  porphjry,  c^tniDing  qnirtz  and  feldspar,  often  have  eiitarge- 
iDible  and  usii  illy  imlirize  M-ith  tbe 
,witL  wbich  thej  would  naturally 
iec^werc  thty  lun'ios.  d  of  biliui      Freqnently 
acliibs  uf  t.iJi!H  11*  -qiLymnth  ill  of  feldspar, 
even  when  a  hal^r  raoK  of  llif  ei!„{  >    it  the  or^tt^  tngnients  (and 
in  some  places  lore  lUMiloi  ib]©«]taciiH  co!itninoii>.U)ar6t|ai't;i  (Fig.  3). 


ment«,  and  the  add< 
feldspars  instea^gf  | 
co-ordinate,  if 
the  enlargement! 


It.    The  blank  line  !■  tbe  oiide  of  iron  boMer  of  the  erigliu]  mgment.  ^taoKifA 

i[BtBidI|^(tbb)biM|fUqHMikud«9iiuiaM«lBt(inKN)«tt^  9!^%e 

UMtacraiMiaNidftM'^Avy  fcU8iH»liieiitA0'T(>UM#'  UMBftMiaFbMt? 
Uvwevw,  »Bttll;')>ANra  ii>bl»«e^<ltiflt«>idi0f't»0iagl«:>iMt,«l  RWflfliMUfliy 
ii)[«  tiM  ^waBdiiBgiflaBBa^  ,toBritita4a<n4yaiai,^oii  «»#  ibflft  MMBgl^r^ 
(Ud«IJnb>db<U^  eage>c«-^«>tiHhAM-tHplpen<«b  M^wolfcllMWldaffiMiiV 
gioi««4ao»ttlt«tli^  neydwrtwriaJpotgrirtawiwiMi'Matal'lb'W^iWItyytrt^ 
»M*ipsM^4Ur*e^tlu>wQiter^H^k»itHM«iidiiai'd{Mh  tHlllBtiM^lM7«Wi.%e 
im«Qi9tifl^-iis$b«fefttMisT>fBH'^ttf  lbelBMleii4,'M«<[imN«bM»Miq 
lapped  other  feldspars  whose  com||u^  were  lesB  favorable forrenewed 
growth,  or  other  minerals,  if  ^I^^^Mp*^  to  tw  in  contact  with  the 
division  line  between  the  fragDjJBT^raS'ln  border. 

Tbe  change  which  has  talteri  place  In  ^iic  grain  of  ortboclase  is  of 
some  interest.  The  grain  hM  been  brok^  into  two  parts,  which  have 
spread  somewhat,  and  is  Vfim  cemented  vvitli  a  new  material  which 
extinguishes  with  the  orif^iabl  fFagment8,i  and  also  with  the  exterior 
second  growth  with  wL  icli  it  is  continnous  in  one  place  (Fig.  4.) 

In  some  cases  tbe  new  ii)areEial«.leposited  on  a  grain,  instead  of  oon- 
tinuiufF  aaa'SinglA  iodiTrichMd  ontil-it iweetB'Ai ■iaiUu'<igi»vlb?ft«mt'an- 
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otiier  grain,  bas  cryBtallized  independentiy  in  small  interlocking  grains 
(Fig.  1).    This  independent  feldspar  (if  I  am  ooneot  in  bo  oonsidering 


Tttitfi  -  n>irii*iijiitiwj[*iiili*ri«nwiiMMnt><<liiiitr^pi<wftMM<i*^iiUiiiitintiliiiiiiil»iiwl 

il^.istioQi«  yilftt«iftil/ab0t^btlie:  bMia  tegbicMtostbaniabniidliUe  fel^ivHi 
graiiia'«k' tlu»fe'oCitbe'gn'nitib<poppk9a*yj>i  it(  .-.itiir  Iil  ^iiiiiii-;^M>  riKno't 
rfinoomMditikin^jaaeCiadsnreaejfiiaipilMdlTrathiaiMjianAitboiMfipoaHk 
fflU^UiiMd«iTf«mUito  <foa*iiaittttftoiba.:ifatfK4Mii  lAauattba^tiU  tttAi 
ff^lbl■d^o«IVBa;dDbl»r9IVlBlMA■bfilK^^MtaBt»<nnDqc•t:tflittlfinmI^tel 
iiBfiUOrfiE.-ekn'CMpOMild-ktfmiyt.lM.apididdii^'^iio  v  .il.i  rn-.^\  .-i^ni  .:iT  -i'>t 

tbaOBianeMtftvtiteiiael,  aBibliit*ini-i:AM«tiia<BmlataneldHett;lyfiiBdflfliMi 
eruptive  greenstone.  i><i<>t . 

(jJ*iJ  "lo  :nuiU  illiMii  ;,iIj  a:  -W'Sf^  iiiili'^.j.i  ...il  ilj  ■■«'"■■  "1  ,!-^ff:'l  Jt: 
uriJ'lirii<ii.U;iimit  aiiruitit-'iirii  'i:n  ;1;|  i  rtmit."  .uti^Jiri  .iliuih  <i)  JKi:r>  .nmiiil 
txft  (::)  :ii.'Mi>ii^'>r..  //  hiif.  tii;;;:iit»ifi  lt>  Hitdi^.'n  vtiiiiiiowtlj;  luit.  ^CVwin^U 
»ill(ti  :ni;'-im!7/l.i  ((..ii".!,  ...!,  iii  /'.t!f:'/  ■ii'..ti-.:ii7/ -ci) 'I" -i.i.-m  .;tKl« 

Jllil^'l  ->ih  1..  »>»)>ll'-.  li'>J,.i'.l>  -(111  (i:;  i  .ii.yii!,.,,/.  ii:-.ji;.*ii.Mi.^  l!i;«  ill-^ 
#rf)  In   Mli,;,IUiil|' •'"I*  lt>)    ;Jil(.*illJKia    111    nl(W.it    i(t«Jln)»M.i'W    inliJ    3:iHki 
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SUMMABT  OF  GEKSBAIi  COKCIiUSIOKS. 


By  R  D.  Irving. 


Oenesis  ofHuronianquartzites. — ^All  the  true  <](uartzites  of  the  Huronian 
are  merely  sandstooes  which  have  received  various  degrees  of  induration 
by  the  interstitial  deposition  of  a  siliceous  cement,  which  has  generally 
taken  the  form  of  enlargements  of  the  original  quartz  particles,  less 
commonly  of  minute  independently  oriented  areas,  and  still  less  com- 
monly of  chalcedonic  or  amorx)hou8  silica;  two,  or  even  all,  of  the  three 
forms  occurring  at  times  in  the  same  rock.  There  may  have  been  in 
some  cases  some  solution  and  redeposition  of  the  original  quartz  mate- 
rial, but  in  the  main  these  rocks  are  still  made  up  of  the  fragmental  con- 
stituents that  composed  them  before  induration,  the  fragments  retaining 
for  the  most  part  their  original  contours.  That  these  qnartzites  are  but 
altered  sandstones  is,  of  course,  a  truth  which  has  long  been  generally 
recognized;  it  is  the  nature  of  the  alteration  that  has  not  been  under- 
stood. 

It  should  be  said  that  the  term  <<  Huronian  "  is  here  used,  provisionally 
at  least,  to  cover  (1)  the  original  Huronian  on  the  north  shore  of  Lake 
Huron,  east  of  Sault  Sainte  Marie ;  (2)  the  iron -bearing  formation  of  the 
Marquette  and  Menominee  regions  of  Michigan  and  Wisconsin;  (3)  the 
slaty  rocks  of  the  Wisconsin  Valley  in  the  vicinity  of  Wausau ;  (4)  the 
iron-bearing  rocks  of  the  Penokee-Agogebic  range  of  Northern  Wiscon- 
sin and  Northwestern  Michigan;  (5)  the  cleaved  slates  of  the  Saint 
Louis. and  Mississippi  Eivers  in  Minnesota;  (6)  the  quartzites  of  the 
Chippewa  Eiver  region  of  Western  Wisconsin ;  (7)  the  iron-bearing 
schists  of  Black  Biver,  Wisconsin ;  (8)  the  quartzites  of  the  Baraboo 
region,  Southern  Wisconsin;  (9)  the  red  qnartzites  and  sandstones  of 
Southwestern  Minnesota  and  Southeastern  Dakota;  (10)  the  Animikie 
series  of  the  Thunder  Bay  region,  on  the  north  shore  of  Lake  Superior, 
and  thence  south  westward  to  Pokegama  Falls,  on  the  Mississippi  Biver; 
and  (11)  some,  at  least,  of  the  folded  schists  of  the  national  boundary 
line. 

Huronian  quartzites  no  more  ^^ metamorphic^  tJMn  numerous  mndatones 
of  later  formation, — Without  i)erhaps  being  definitely  so  stated,  the  gen- 
erally accepted  view  with  regard  to  the  production  of  quartzites  from 

48 

(232) 


nnrnro  AiTO  VAH  HWR.]      QENE8I6   OF   HtTRONIAN   QUARTZITE8.  49 

sandstones  has  included  the  idea  of  a  more  or  less  thorough  moleoalar 
rearrangement  and  recrystallization  of  the  original  fragmental  material, 
quartzites  having  generally  been  classed  as  metamorphic  or  often  even  as 
crystalline  rocks.  But,  so  far  as  the  Archaean  quartzites  of  the  North- 
west are  concerned,  it  appears  that  they  have  undergone  no  other  alter- 
ation than  that  found  to  affect  sandstones  in  the  later  and  unaltered 
formations  in  all  periods  down  to  the  Cretaceous.  Irregular  areas,  and 
at  times  mere  surface  films  ^  in  the  otherwise  unaltered  horizontal 
Potsdam  and  Saint  Peter's  sandstone  in  the  Mississippi  Valley  have  been 
changed  to  vitreous  quartzites,  indistinguishable  microscopically  and 
macroscopically  from  the  quartzites  of  the  ArchsBau,  while  great  beds 
of  as  completely  indurated  quartzite  as  any  of  the  Huronian  are  met 
with  in  the  unaltered  Paleozoic  formations  of  the  West.  These  later 
quartzites  ore  plainly  due  to  the  interstitial  percolation  of  silica-bearing 
waters,  and  to  the  same  cause  must  be  attributed  the  induration  of  the 
Huronian  quartzites.  In  the  case  of  the  quartzites  of  the  indurated  por- 
tions of  the  Potsdam  and  SaintPeter's  sandstones,  no  possible  connection 
with  any  igneous  action  can  be  conceived,  the  surface  crusts  being  due 
to  a  mere  weathering,  the  interstitial  silica- bearing  waters  having  been 
drawn  to  the  surface  by  evaporation  and  capillary  action.  These  crusts 
are  particularly  interesting,  because  they  are  evidently  in  process  of 
formation  at  the  present  time,  occurring  wherever  the  accidents  of  denu- 
dation have  produced  exposed  surfaces  of  the  rock,  and  one  cannot  con- 
ceive that  either  heat  or  pressure  is  concerned  in  their  production,  and 
yet  they  are  as  completely  vitreous  and  crystalline  as  any  of  the  true 
quartzites  of  the  Huronian. 

In  the  case  of  the  quartzites  of  the  Huronian  and  other  formations 
where  there  is  much  interstratified  eruptive  material,  the  latter  may 
have  been  the  source  of  heated  silica-bearing  solutions,  but  I  can  see 
no  reason  to  believe  that  there  has  been  any  other  causal  relation  be- 
tween igneous  action  and  the  induration  of  the  sandstones  than  this. 

It  is  of  interest  to  note  in  this  connection  that  since  the  quartzites  of 
the  various  Huronian  areas,  and  indeed  the  larger  part  of  the  other 
non-eruptive  Huronian  rocks,  are  in  no  sense  more  altered  than  any  fos- 
sil-bearing quartzites,  etc.,  of  later  formations,  it  may  be  taken  as  quite 
certain  that  the  failure  thus  far  to  find  fossils  in  the  Huronian  is  not  to 
Ite  attributed  to.  their  destruction  by  metamorphic  action,  but  rather  to 
an  actual,  original  barrenness  of  the  series. 

Other  rocks  in  the  Huronian  tJmn  true  quartzites  have  been  affected  by  a 
siliceous  induration. — It  also  appears  that,  besides  the  true  quartzites, 
other  rocks  of  the  Huronian — for  instance  the  graywackes — ^in  which 
quartz  is  merely  a  subordinate,  or  at  least  not  the  principal,  ingredient 


^  Seo  Hawes's  Lithology  of  Now  Hampsliire,  p.  239 ;  Dana's  Goology,  p.  70 ;  Geikie'g 
Geology,  p.  117, 127 ;  Hawes  noticed  the  complex  character  of  some  of  the  qaartz  frag- 
ments of  certain  New  Hampshire  quartzites,  and  took  it  to  mean  that  these  grains  had 
been  recrystallized  rather  than  that  they  were  originaUy  complex* 
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have  been  affected  by  the  same  sort  of  siliceous  induration,  the  indarat- 
ing  silica  occurring  both  as  enlargements  of  the  quartz  fragments  and 
independently  of  them.  Accompanying  this  induration  there  has  been 
at  times  a  replacement  of  feldspathic  material  by  quartz,  and  the  alter- 
ation of  feldspar  to  chlorite,  the  chlorite  occurring  both  as  a  pseudo- 
morphic  substitute  for  the  feldspars,  and  independently  crystallized  in 
the  interstices.  Probably,  also,  the  feldspar  fragments  have  received 
secondary  enlargements  analogous  to  those  described  by  Mr.  Van  Hise 
in  Part  II  of  this  paper.  By  one  or  more  of  these  processes  rocks  have 
been  changed  so  as  to  present  macroscopically  and  microscopically  the 
appearance  of  more  or  less  complete  original  crystallization,  and  yet 
they  are  made  up  almost  entirely  of  the  original  fragmental  material,  the 
alteration  which  they  have  undergone  having  been  merely  metasomatic, 
and  not  ^'  metamorphic  "  as  the  term  is  generally  understood. 

Besides  the  graywackes  some  at  least  of  the  mica-schists  of  the  Hn* 
ronian  are  mainly  made  up  of  the  original  fragmental  material,  unal- 
tered, in  some  cases  mingled  with  mica  that  appears  to  have  developed 
in  sitUj  the  quartz  grains  often  showing  enlargements. 

^^  Metamorphism^^  in  the  Huranian  generally. — In  the  various  Hnroo- 
ian  areas  above  enumerated,  one  or  more  of  quartzites,  graywackes, 
and  clay  slates,  with  intermediate  phases,  make  up  most  of  the  series, 
from  which  it  follows  that  the  bulk  of  the  Huronian  is  made  up  of  rocks 
not  properly  falling  under  the  term  metamori)hic.*    I  may  say,  indeed, 

^I  am  aware  that  the  Huronian  has  often  been  spoken  of  as  characterized  mainly  by 
other  rocks  than  quartzites.  In  '*  Azoic  Rocks"  (Sec.  Geol.  Sur.  Penn.,  p.  70.),  Hunt 
speaks  of  Murray's  first  exploration  of  the  north  shore  of  Lake  Huron  as  showing  the 
existence  there  of  '^  a  great  series  of  chloritic  slates  and  conglomerates  with  interstrati- 
fied  greenstones,  quartzites,  and  limestones."  Murray's  own  words  (Rejiort  GeoL 
Sur.  Canada,  1847-1848,  p.  109)  are,  '*A  set  of  regularly  stratified  masses,  consisting 
of  quartz  rocks,  or  altered  sandstones,  conglomerates,  slates,  and  limestones,  inter- 
stratified  with  beds  of  greenstone."  **  Under  the  denomination  of  slates  are  included 
various  thinly  laminated  dark  green,  blackish,  and  reddish  rocks,  some  of  which  are 
very  chloritic  and  some  contain  epidote."  In  L#ogan's  description  of  the  series  (Geol. 
of  Canada  1863,  p.  55,  and  atlas  to  the  same,  Plate  III)  the  Huronian  section  between 
the  Mississangi  and  Saint  Mary's  Rivers  is  made  to  include  10,820  feet  of  qnartzites, 
4,280  feet  of  slate  conglomerates,  2,000  feet  of  '*  chloritic  and  epidotic  slates  and  trap- 
like beds,"  and  900  feet  of  limestone  and  chert.  Of  the  ''  slate^onglomerates  "  a  large 
proportion  is  quartzite,  the  balance  being  the  gray  wacke,  gray  wacke-slates,  and  gray- 
wacke-conglomerates  of  the  first  part  of  this  paper.  It  should  be  said  that  the  vari- 
ous intercalated  greenstone  layers  of  the  series  are  included  by  Logan  in  these  meas- 
urements. Having  carefully  examined  the  ground  myself,  I  am  convinced  of  the 
general  correctness  of  Logan's  section.  At  least  two-thirds  of  the  series  is  made  up 
of  quartzite.  Of  the  balance  the  graywackes  of  the  slate-conglomerate  make  np  at 
least  one-half.  Of  the  remaining  sixth,  one-third  is  limestone  and  chert  and  the  hal- 
ance  '*  chloritic  and  epidotic  slates,  and  trap."  But  these  chloritic  and  epidotic  slates, 
which,  although  so  insignificant  a  portion  of  the  series,  have  been  made  to  serve  u 
its  most  prominent  characteristic,  are,  as  I  have  convinced  myself  by  examining  them 
"'  in  their  typical  (iuvelopmeut  east  of  Thessalon  Point  and  in  the  thin  sections,  merely 

'       eruptive,  diabosic  greenstones  in  various  degrees  of  alteration.     It  is  (KMsible  that 
the  occurrence  of  the  greenish  chloritic  graywackes  in  the  slate-con glomorateo  bat 
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although  the  matter  cannot  be  discussed  in  this  place,  that  as  my 
studies  progress,  rocks  in  the  Huronian,  to  which  the  term  "  metamor- 
phic^ — meaning  that  tbey  are  altered  from  fragmental  sediments,  but 
now  consist  chiefly  or  wholly  of  material  crystallized  in  situ — would 
properly  apply,  grow  fewer  and  fewer,  those  that  remaiu  being  re- 
stricted almost  entirely  to  regions  where  the  series  is  highly  folded. 

Mineral  enlargements  in  rock  alteration  generally. — The  wide-spread 
importance  of  the  enlargement  of  quartz  fragments  in  the  production 
of  quartzites  and  other  quartz-bearing  indurated  rocks  being  proved, 
naturally  the  lithologist  is  led  to  query  as  to  whether  fragments  of 
other  minerals,  each  aft^er  its  kind,  may  not  have  received  secondary 
enlargements,  and,  if  so,  how  far  such  eulargements  may  have  been  con- 
cerned in  the  production  of  '^  metamorphic  rocks.''  As  a  partial  answer 
to  this  query  we  can  offer  the  enlarged  feldspar  fragments  of  certain 
Keweenawan  sandstones,  described  in  Part  II  of  this  bulletin,  and  the 
apparent  enlargements  of  feldspar  fragments  in  certain  of  the  feld- 
spathic  graywackes  of  Lake  Huron.  Further  than  this  we  have  as 
yet  nothing  to  offer.  Certainly  the  field  is  one  deserving  of  investiga- 
tion. We  have  not  studied  any  gneisses  or  similar  rocks  since  our 
attention  w^is  drawn  to  this  matter.  Theoretically,  one  can  easily  see 
how  such  enlargements  might  be  of  great  importance  in  the  production 
of  the  crystalline  schists,  the  enlargements  being  accompanied,  perhaps, 
by  partial  solution  of  the  fragmental  material,  and  by  processes  of  re- 
placement and  pseudomorphism,  and  by  some  recrystallization,  press- 
ure coming  in  to  produce  the  foliation.  As  noted  before,  Bonney  has 
already  suggested  the  importance  of  this  matter  of  enlargement  of 
mineral  fragments.  His  words  are  worth  quoting  here  in  full.  Speak- 
ing of  certain  banded  crystalline  schists  of  the  Lizard  district,  Corn- 
wall, England,  he  says : 

<'It  seems,  then,  possible  to  me  that  in  these  and  in  some  of  the  cu- 
riously-banded rocks  in  the  upper  groups,  many  of  the  constituents 
may  be  in  part  original.  I  do  not  mean  that  any  one  grain,  as  it  now 
stands,  is  an  original  constituent;  crystallization  in  situ,  especially  in 
the  case  of  hornblende  and  mica,  has  taken  place  to  a  large  extent.  In 
the  more  minutely  crystalline  schist,  the  original  structure  is  very  prob 
ably  wholly  obliterated.  Still,  these  large  feldspar  grains,  for  instance, 
may  have  as  their  nucleus  feldspar  grains  which  were  original  constit- 
uents, and  may  have  survived  the  dissolution  of  the  finer  sedimentary 
materials  in  which  they  were  imbedded.  Then,  in  the  process  of  recon- 
stitution,  feldspar  (not  perhaps  always  of  the  same  species)  may  have 
been  added  to  feldspar,  quartz  to  quartz,  mica  to  mica,  and  hornblende 
to  hornblende  or  altered  augite.    This  traces  of  the  minuter  structure  of 

contributed  to  the  idea  that  cliloritic  and  epidotic  crystaUine  rocks  are  its  main  char- 
acteristics. Thn  ty])e  Huronian,  then,  i.  e.,  that  of  the  area  between  the  Mississaugi 
and  Saint  Mnrv'b  Rivers,  should  be  described  as  a  great  quartzite  series,  including  sub- 
ordinate quantities  of  graywacke,  limestone,  chert,  and  eruptive  greenstones. 
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the  original  rock,  even  in  a  highly  metamorphosed  series,  may  now  and 
then  remain.  In  those  beds  where  the  chemical  composition  of  the 
constitaents  facilitated  change,  or  where  the  materials  were  finely  lev- 
igated, the  agents  of  metamorphism  reduced  the  whole  to  a  mere  pnlp 
(if  the  expression  be  permissible)  from  which  the  present  mineral  con- 
stitaents crystallized,  almost  as  they  would  do  from  the  magma  of  sai 
igneons  rock;  bat  in  other  cases,  only  a  portion  of  the  material  was 
reduced  to  this  condition,  and  those  constituents  which' remained  undi- 
gested would  form  nuclei  around  which  the  other  minerals  would  crys- 
tallize, and  would  so  continue  to  bear  testimony  to  the  original  history 
of  the  rock  itself.  Thus  the  explanation  of  those  granitoid  bands,  in 
some  cases  so  curiously  like  granite  veins,  may  be  that  originally  they 
were  a  rather  coarse  quartz-feldspar  grit.  As  regards  some  of  the 
hornblende  schists,  one  would  suggest  the  possibility  (as  I  believe  has 
been  elsewhere  done  by  the  late  Professor  Jukes)  of  their  having  been 
basaltic  tuft's,  with  which  in  chemical  composition  they  would  agnee 
fiurly  well. 

^^  I  have  ventured  on  this  digression  because  these  Cornish  rocks  have 
presented  structures  which  seem  to  me  worthy  of  careftil  consideration 
by  all  who  are  studying  the  phenomena  of  metamorphism — a  subject 
which  has  occupied  my  attention  for  some  years  past.  Tlie  observa- 
tions are  not  entirely  novel.  Dr.  Sorby  drew  attention  to  somewhat 
similar  structures  in  his  very  valuable  and  suggestive  paper  on  the 
original  constitution  and  subsequent  alteration  of  mica-schist.  The 
agglutination  of  identical  mineral  matter  has  been  noticed  in  the  case 
of  quartz  by  that  author,  by  Mr.  J.  A.  Phillips,  and  by  myself  inde- 
pendently, not  to  mention  others.  In  the  gneissic  series  traversed  by 
the  upper  part  of  the  St.  Oothard  Pass,  and  in  other  districts,  I  have 
repeatedly  noticed  similar  instances,  all  tending  to  show  that  the  minute 
structures,  and  in  some  cases  very  probably  the  original  constituents 
(at  any  rate  as  nuclei),  may  be  preserved  in  rocks  which  are  metamor- 
phic  in  the  ftillest  sense  of  the  word. 

<^I  trust  some  day  to  treat  the  subject  more  fully;  but  I  take  this  op- 
portunity of  calling  attention  to  it,  because  I  believe  that  in  it  we  find 
a  clue  which  may  ultimately  enable  us  to  solve  many  difficulties  in  that 
most  perplexing  inquiry — the  relation  of  the  metamphoric  and  of  the 
igneous  rocks."" 

3^  (Quarterly  Journal  Qeol,  Soo.  Lond.,  xxxix,  p.  19.) 
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The  pnblioatioiu  of  the  United  S^tea  Geological  Snirey  are  iasaed  in  aooordanoe  witb  the  itetiiti^ 
approved  March  8, 1879,  which  declares  that— 

"The  pabUoationa  of  the  Geological  Snrrey  ahall  oonsiat  of  the  annual  report  of  operaliona,  geo* 
logical  and  economic  maps  illastrating  the  reaooroee  and  olaasiflcations  of  the  lands,  and  reports  njion 
general  and  economic  geology  and  paleontology.  The  annnal  report  of  operations  of  the  Geological 
Sorrey  shell  aoooaipany  the  annnal  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Surrey  shall  be  issaed  in  uniform  quarto  series  if  deemed  necessary  by  the  Director, 
but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientifltf 
exchanges  and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received 
in  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisa- 
tion. And  the  money  resulting  fh>m  the  sale  of  such  publications  shall  be  covered  into  the  Treasury 
of  the  United  Stotes." 

On  July  1, 1882,  the  following  Joint  resolution,  referring  to  sll  Government  publications,  was  passed 
by  Congress : 

"  That,  whenever  any  document  or  report  shall  be  ordered  printed  by  Congress,  there  shall  be 
printed,  in  addition  to  the  number  in  each  cose  stated,  the  *  usual  number '  [1,900]  of  copies  for  bind- 
ing and  distribution  among  those  entitled  to  receive  them." 

Under  these  general  laws  it  will  be  seen  that  none  of  the  Survey  publications  are  ftunishod  to  it  for 
gratuitous  distribution.  The  3,000  copies  of  the  Annnal  Keport  are  distributed  through  the  document 
rooms  of  Congress.  The  1,900  copies  of  each  of  the  publications  are  distributed  to  the  officers  of  the 
legislative  and  executive  Departments  and  to  stated  dei>08itories  throughout  the  United  States. 

Except,  therefore,  in  those  caftes  where  an  extra  number  of  any  publication  is  supplied  to  this  office 
by  special  resolution  of  Congress,  as  has  been  done  in  the  case  of  the  Second,  Third,  Fourth,  and  Fifth 
Annnal  Reports,  or  where  a  number  has  been  ordered  for  its  use  by  the  Secretary  of  the  Interior,  as  in 
the  case  of  Williams's  Mineral  Resources,  the  Survey  has  no  copies  of  any  of  its  publications  for 
gratuitous  distribution. 

ANNUAL  REPORTS. 

Of  the  Annual  Reports  there  have  been  already  published: 

I.  First  Annual  Report  to  the  Hon.  Carl  Schnrz,  by  Clarence  King.    1880.    8^.    79  pp.    1  map.— A 
preliminary  report  describing  plan  of  organization  and  publications, 
n.  Report  of  the  Director  of  the  United  States  Geological  Survey  for  1880-'81,  by  J.  W.  PowelL 

1882.  8o.    Iv,  588  pp.    61  pi.,  1  map. 

ni.  Third  Annual  Report  of  the  United  Statea  Geological  Survey,  1881-'82,  by  J.  W.  Powell. 

1883.  8*^.    xviii,  564  pp..    67  pi.  and  maps. 

lY.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-*88,  by  J.  W.  Powell. 

1884.  8o.    xii,  473  pp.    85  pi.  and  maps. 
The  Fifth  Annnal  Report  is  in  press. 

MONOGRAPHS. 

So  far  as  already  determined  upon,  the  list  of  the  Monographs  is  as  follows : 

L  The  Precious  Metals,  by  Clarence  King.    In  preparation. 

IL  Tertiary  History  of  the  Grand  Cahon  District,  with  atlas,  by  Capt  C.  E.  Dntton.    Published. 

m.  Geology  of  the  Comstock  Lode  and  Washoe  District,  with  atlas,  by  George  F.  Becker.  Pnb* 
lished. 

ly.  Comstock  Mining  and  Minersi  by  Eliot  Lord.    Published. 

V.  Copper-bearing  Rocks  of  Lake  Superior,  by  Prof.  R.  D.  Irving.    Published. 

YI.  Older  Mesozoie  Flora  of  Virginia,  by  Prof  William  M  Fontaine.    Published. 

VII.  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  S.  Curtis.    Published. 

y  in.  Paleontology  of  the  Eureka  District,  Nevada,  by  Charles  D.  Waloott    In  press. 

IX.  Brachiopoda  and  Lamellibranchiata  of  the  Green  Marls  and  Clays  of  New  Jersey,  by  B.  P. 
Whitfield. 


ADVERTISEMENT. 

Geology  and  Mining  InduBtry  of  Ldadvllle,  witli  atlas,  by  8.  F.  Emmona.    In  preparatioiL 

Geology  of  the  Eoreka  Mining  District,  KsTsda,  with  atlas,  by  Arnold  Hagae.    In  preparation. 

Lake  Bonnerille,  by  G.  K.  Gilbert    In  preparation. 

Dinooerata.    A  monograph  on  an  eztinot  order  of  Ungalates,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Sanropoda,  by  Prof.  0.  C.  Marsh.    In  preparation. 

Stegosaoria,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Of  these  Monographs,  Nos.  II,  ni,  IV,  V,  YI,  and  YII  are  now  published,  vis : 

II.  Tertiary  History  of  the  Grand  Gallon  District,  with  atlas,  by  C.  E.  Datton,  Capt  U.  8.  A.  1B82. 
40.    264  pp.    42  pi.  and  atlas  of  26  double  sheets  folio.    Price  $10.12. 

IIL  Geology  of  theComstock  Lode  and  Washoe  District,  with  atlas,  by  G.  F.  Becker.  1882.  4o.  xr, 
422  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price  $1L 

IV.  Comstook  Mining  snd  Miners,  by  Eliot  Lord.    1883.    40.    zvi,  451  pp.    3  pL    Price  $1.60. 

V.  Copi>er-bearing  Bocks  of  Lake  Superior,  by  Prof.  R  D.  Irving.  1883.  40.  xIt,  464  pp.  29  pi. 
Priced—. 

YL  Contributions  to  the  Knowledge  of  tiie  Older  Mesozoio  Flora  of  Virginia,  by  Wllliam  M.  Fon- 
taine. 1888.    40.    zi,  144  pp.    541.   54  pL  Price  $—. 

YIL  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  8.  Curtis.  1884.  40.  xiii,  200  pp.  15  pL 
Priced—. 

Nos.  ViLi  and  IX  are  in  press  and  will  soon  appear.  The  others,  to  which  numbers  are  not  assigned, 
are  in  preparation. 

BULLETINS. 

The  Bulletins  of  the  Survey  will  contain  such  papers  relating  to  the  general  purpose  of  its  work  ss 
do  not  properly  come  under  the  heads  of  Annual  Beports  or  Monographs. 

Each  of  these  Btdletins  will  contain  but  one  paper,  and  be  complete  in  itself.  They  wUl,  however, 
be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into  volumes  of  oonvenieot  size.  To 
facilitate  this,  each  Bulletin  will  have  two  paginatiouH,  one  proper  to  itself  and  one  which  belongs 
to  it  as  part  of  the  volume. 

Of  this  series  of  Bulletins,  Nos.  1,  2,  3,  4, 5, 6, 7, 8,  and  9  are  already  published,  vis : 

1.  On  Hypenthene-Andesite  and  od  Tridinio  Pyroxene  in  Augitic  Bocks,  by  Whitman  Cross,  with 
a  Geological  Sketch  of  Bui&lo  Peaks,  Colorado,  by  S.  F.  Emmons.  1883.  8^.  42  pp.  2  pi.  Price  10 
cents. 

2.  Gold  and  Silver  Conversion  Tables,  giving  the  coining  value  of  Troy  ounces  of  fine  metal,  &c.,  by 
Albert  Williams,  jr.    1883.    89.    ii,  8  pp.    Price  5  cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  Devonian  along  the  meridian  of  70^  30^,  from  Tompkins  County, 
New  York,  to  Bradford  County,  Pennsylvania,  by  Henry  S.  Williams.  1884.  V>.  36  pp.   Price  5  cents. 

4.  On  Meeozoic  Fossils,  by  Charles  A.  White.    1884.     89.    36  pp.    0  pi.    Price  5  cents. 

5.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett  1884.  8P,  325  pp. 
Price  20  cents. 

6.  ElevatiouB  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    8^.    43  pp.    Price  5  cents. 

7.  Mapoteca  Geologies  Americana.  A  Catalogue  of  Geological  Maps  of  Ammrioa  (North  and  South), 
1752-1881,  by  Jules  Marcou  and  John  Belknap  Maroon.    1884.    89.    84  pp.    Price  10  cents. 

8.  On  Secondary  Enlargement  of  Mineral  Fragments  in  Certain  Bocka,  by  B.  D.  Irving  and  C.  B. 
Vaohiae.    1884.    80.    56  pp.    Price  10  cents. 

9.  A  Beport  of  Work  done  in  the  Washington  Laboratory  during  the  fiscal  year  1883-*84.  F.  W. 
Clarke,  chief  chemist ;  T.M  Chatard,  assistant    1884.    89.    40  pp.    Price  5  cents. 

STATISTICAL  PAPBB8. 

A  fourth  series  of  publications  having  speoial  reference  to  the  mineral  resouroea  of  the  United 
States  is  contemplated;  of  that  series  the  first  has  been  published,  vis:  Mineral  Besooreea  of  the 
United  States,  by  Albert  Williams,  Jr.    1888.    89.    zvii,818pp.    Price  50  cents. 

Correspondence  relating  to  the  publioationa  of  the  Survqr»  Mid  all  remittances,  which  most  be  by 
postal  note  or  money  order,  should  be  addressed  to  the 

DiBIOTOB'OF  THB  JJInTMD  STATES  OBOLOOIOAL  SUSYBT, 

WmMmgton,  D.  0. 

Wabhikqton,  D.  C,  Au0vH  80, 1884. 
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INTRODUCTORY. 


The  present  bulletin  contains  the  more  important  results  obtained  in 
the  chemical  labomtory  of  the  United  States  Geological  Survey  at 
Washington,  between  December  12, 1883,  and  June  30, 1884.  The  work 
here  reported  was  almost  wholly  done  by  Dr.  T.  M.  Chatard  and  myself, 
and  represents  the  first  fiscal  year  of  our  laboratory  organization.  Other 
work,  carried  forward  in  this  laboratory  by  Dr.  F.  A.  Gooch,  and  re- 
lating mainly  to  the  rocks  and  waters  of  the  Yellowstone  National  Park, 
is  reserved  for  a  future  bulletin. 

In  addition  to  the  analyses  here  published,  a  considerable  number  of 
assays,  mineral  determinations,  and  qualitative  examinations  have  been 
made.  Several  researches  have  also  been  begun,  but  are  not  yet  ad- 
vanced enough  to  warrant  any  announcement.  Other  bulletins  will  be 
issued  from  time  to  time,  as  fast  as  material  accumulates. 

¥.  W.  CLARKE. 
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WORK  DONE  IN  THE  WASHINGTON  LABORATOI 
DURING  THE  FISCAL  YEAR  1883 -'84. 


MINEBAIi,  BOCK,  AND  ORE  ANAIiTSES. 

The  mineralogical  work  of  the  division  of  chemistry  has  been  done 
close  cooperation  with  the  mineral  department  of  the  National  Museu 
Some  of  the  material  stadietl  has  been  rex^eived  through  the  latter 
stitution ;  some  has  been  brought  in  by  field  parties  of  the  Survc 
some  represents  our  own  summer  collecting.  The  rocks,  clays,  etc., ; 
alyzed,  have  been  submitted  by  other  divisions  of  the  survey,  and  t 
not  be  specially  discussed  in  this  bulletin.  The  only  novelty  in 
methods  of  analysis  has  been  in  the  use  of  the  bismuth  oxide  proc 
for  the  estimation  of  the  alkalies  in  silicates.  This  process,  as  modii 
by  Dr.  Ghatard,  is  described  later. 

GAHNITB  PBOM  QILMORE'S  MICA  MINK»  MOVNTGOMEBT  OOVNTT,  MABTLAIID. 

The  locsility  at  which  this  mineral  was  found  is  12  miles  nortt 
Washington,  near  Coles  ville,  Maryland.  The  mine  has  yielded  a  cont 
erable  quantity  of  merchantable  mica,  which  occurs  in  the  usual  grai 
vein,  associated  with  quartz,  albite,  garnet,  black  tourmaline,  and  be: 
The  last-named  mineral  is  abundant  in  large  but  ill-formed  cryst 
But  one  specimen  of  the  gahnite  was  obtained;  a  dark-green  masfi 
specimen,  filling  a  cavity  in  altered  feldspar.  Specific  gravity  4 
Analysis  by  T.  M.  Ghatard : 

Ignition 90 

SiOa 57 

AlaO, 55.46 

FeaO,^ 2.77 

ZnO 40.07 

MgO 59 

CnO nndet. 


99.76 
JADE  AND  PBGTOUTB  PBOM  AIASEl. 

Among  the  Eskimo  implements  collected  by  the  U.  S.  Signal  Sen 
at  Point  Barrow,  Alaska,  were  a  considerable  number  of  a  mate 
which  appeared  to  be  jade.    Of  these  there  were  two  varieties ; 
pale  apple-green,  the  other  dark-green ;  both  were  highly  polished,  \ 
exceedingly  compact  and  tough.    The  specific  gravity  of  the  pale-gr 
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variety  was  2.873,  that  of  the  dark  material  was  3.012. 
(Clarke)  gave  resalts  as  follows : 


[bull.  ft. 

Analyses 


Pale-green. 

Dark-green. 

HdO 

4.00 

63.04 

trmoe. 

32.21 

1.43 

0.58 

&57 

L41 
57.01 

e.05 
12.75 
21. 3G 

a42 

SiOt 

FeO 

C«0 

MgO 

AlfOi 

NaiO 

100.82 

09.90 

The  dark-green  material  is  plainly  jade,  or  nephrite,  qaite  analogons 
in  composition  to  that  from  the  Swiss  lake  dwelliugs.  The  light-green 
mineral,  on  the  other  hand,  agrees  in  composition  with  pectolite.  It  is 
easily  fasible,  and  has,  in  short,  all  the  essential  properties  of  pectolile. 
It  is,  therefore,  a  new  and  interesting  variety  of  that  well-known  species. 

The  Eskimo  of  Point  Barrow  say  that  the  jade  and  jade-like  minerals 
nsed  by  them  come  from  some  point  to  the  eastward.  The  locality 
itself,  we  believe,  has  not  yet  been  visited  by  civilized  men.  Whether 
both  minerals  are  fonnd  at  the  same  place  or  not  cannot  be  stated ;  but 
we  hope  that  before  long  more  definite  information  may  be  secured. 

BAV881JBRK  FROM  OAUFOBNIA. 

Fonnd  in  a  gabbro  collected  by  Mr.  J.  S.  Diller,  thirty-seven  miles 
north  of  Pit  Eiver  Perry,  Shasta  County.  The  mineral  is  nearly  white, 
with  a  greenish-gray  cast,  and  has  a  specific  gravity  of  3.148.  Asso- 
ciated with  green  diallage.    Analysis  by  F.  W.  Clarke : 

Ignition 2.42 

SiOg 42.79 

Al«Os 29.43 

CaO iai3 

FeO 3.65 

MgO 1.40 

NagO 2.51 

100.33 
ALLANITE  FROM  TOPSHAM,  MAINE. 

Abundant  in  slender  black  prisms  at  Sprague's  granite  quarry.    The 

crystals  are  usually  much  rusted  upon  the  surface,  and  are  known  to 

the  local  quarrymen  as  "  nails.''    Analysis  by  F.  W.  Clarke  :* 

HjO 4.13 

SlOa 34.97 

AlsOs 12.83 

FeO lail 

MnO 2.82 

CesOa,  LasO),  DiaOs 17.26 

CaO 7.21 

MgO 1.40 

9a  73 


*  Compare  analysis  by  F.  C.  Robinson,  Amer.  Jour.  Soi.,  May,  1884« 
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The  ferroas  oxide  carries  with  it  some  ferric  oxide.  As  the  analysis 
was  made  merely  for  the  complete  identification  of  the  species,  the 
troablesome  separation  of  the  cerinm  gronp  oxides  was  not  considered 
necessary.  The  mineral  appears  to  vary  considerably  in  different  parts 
of  the  quarry. 

BEBYL  FBOM  GBBENE  OOVNTT,  TENNESSEE. 

A  typical,  bluish-green  translucent  beryl.  Analysis  by  F.  W. 
Clarke: 

SiOa 65.39 

GIO 13.36 

AlaOs  Tfcr.  FeO) 19.10 

Ignition ^ 1.76 

99.60 
DAMOVBITB  FBOM  BTONBHAM ,  ME. 

Two  specimens  of  a  micaceous  mineral  from  the  topaz  locality  at 
Stoncham.  collected  by  Mr.  N.  H.  Perry,  of  South  Paris,  and  sent  by 
him  to  the  National  Museum,  have  been  examined  and  prove  to  be  dif- 
ferent forms  of  damourite. 

A.  Subfibrous  compact,  light  grayish  green  in  color,  greasy  luster, 
associated  with  albite  aud  topaz. 

B.  Broadly  foliated  micaceous,  light  grayish  green,  strong  mother-of- 
pearl  luster,  also  associated  with  topaz.    Analyses  (Ghatard)  as  follows: 


Ignition 
HiOf  .... 
AlsOt... 
FeO.... 
MnO.... 
CftO.... 
MgO.... 
NuiO... 
KflO  .... 


A. 

B. 

448 

478 

45.19 

46.34 

33.82 

83.96 

425 

3.06 

0.68 

0.61 

trace. 

0.22 

0.36 

a  10 

1.67 

1.49 

11.06 

ia78 

loasi 

lOLOO 

MABGABITE. 

A.  FromSoapstone  Hill,  near  Gainesville,  Georgia.  Bright  pistachio 
green,  subfibrous  aggregate  of  extremely  minute  scales  surrounding  and 
radiating  from  a  core  of  bright  rose-pink  corundum  which  is  in  places 
interlaminated  by  the  margarite.  A  very  handsome  specimen  on  account 
of  the  contrast  of  color.  From  Mr.  Theodore  Moreno,  of  Gainesville, 
Georgia.    G.  =  3.00 ;  H.  =  3.6.    Analysis  (T.  M.  Ghatard) : 

HaO 1 4.88 

SiOi 31.72 

AlaOa 50.03 

FeO trace. 

CaO 11.57 

MgO 0.13 

Na,0 2.26 

100.58 
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B.  An  altered  crystal  of  corundam  from  Iredell  Connty,  North  Garo- 
lina,  showing  a  core  of  corandam  surronnded  by  a  yellowish- white,  semi- 
micaceous,  compact  mineral  more  or  less  intermixed  with  small  needles 
of  black  tourmaline.  Analysis  (Chatard)  shows  the  micaceous  mineral 
to  be  a  margarite  similar  to  that  described  by  Dr.  F.  A.  Genth  as  oc- 
curring at  Hendrick's  farm  in  the  same  county. 

HaO 5.68 

8iO« 31.1.'» 

Al«Os 40.51 

CaO 11.13 

MgO 0.45 

NaaO 2.74 


CIMOLITE  FROM  NORWAY,  MAINE. 


100.  (J6 


Among  a  collection  of  Maine  minerals  received  from  N.  H.  Perry,  of 
South  Paris,  were  several  specimens  of  tourmaline  and  albite  encrusted 
with  a  pink  to  rose-purple,  earthy,  alteration  product.  The  color  was 
found  to  be  due  to  a  little  manganese,  which  was  not,  however,  sepa- 
rately estimated.  The  analysis  (Clarke)  gave  results  approaching  to 
those  required  by  the  rational  formula  AlH3(Si03)3,  as  the  subjoined 
figures  show : 


HjO 

SiOi 

AlsOa  (with  MnO) 

NmO 

MgO 


Found. 


oasQ 


Theory. 


8.  S3 

10.4 

70.06 

«L8 

17.19 

18.8 

2.28 

0.80 

100.0 


It  will  be  observed  at  once  that  these  results  do  not  agree  exactly 
with  those  commonly  obtained  for  ciroolite.  They  are  too  high  in  silica, 
and  too  low  in  water,  and  the  formula  deduced  from  them  is  somewhat 
novel.  We  are  inclined  to  place  the  miueral,  however,  under  cimoUte, 
as  being  nearer  to  that  species  than  to  any  other.  Possibly  the  new 
formula  represents  the  final  outcome  of  an  alteration  process  which 
ordinary  cimolite  has  only  partially  undergone.  Somewhat  similar  pink 
alteration  products  are  not  uncommon  in  the  albitic  granite  veins  of 
Maine  and  New  Hampshire,  and  some,  without  analysis,  have  been  sup- 
posed to  be  montmorillonite,  like  that  of  Branchville,  Gonnecticnt.  A 
more  thorough  examination  of  such  products  is  much  to  be  desired. 

HALL0T8ITE  FROM  CAUFORNIA. 

Collected  by  Ensign  J.  B.  Bemadou,  at  the  Detroit  Copper  Mine,  near 
Mono  Lake.  The  specimens  consisted  of  irregular  lumps,  covered  and 
seamed  with  a  black  coating  of  the  oxides  of  copper  and  manganese. 
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The  color  of  the  pare  mineral  was  white,  with  a  very  faint  tinge  of  blae. 
Analysis  by  P.  W.  Clarke. 

HgO 18.96 

SiO, 42.91 

Al,Os 38.13 


PBOGHIOBITB. 


99.99 


A  dark-green  chlorite,  collected  by  Mr.  6.  P.  Merrill  on  Foundry 
Ban,  Greorgetown,  D.  C,  may  be  assigned  to  the  above-named  species. 
The  mineral  is  very  dark  in  color,  scaly-crystalline,  and  occurs  in  quite 
fine  specimens.    Analysis  by  F.  W.  Olarke. 

HaO 14.43 

SiOi 85.45 

MgO 15.04 

AlaOj 17.88 

FeO 24.98 

NagO 0.67 

98.45 

The  iron  is  all  reckoned  as  ferrous  iron,  although  part  of  it  is  undoubt- 
edly ferric. 

8<K€ALLED  '<AL1JM  BOCK*'  FBOM  GBAKT  OOVNTT,  IfEW  MEXICO. 

^Six  samples  were  received  from  Hon.  W.  S.  Bosecrans.  The  material 
is  found  at  the  headwaters  of  the  Gila  Biver,  about  40  miles  north  of 
Silver  City,  and  is  said  to  cover  about  2,000  acres.  The  specimens  may 
be  described  as  follows : 

A.  Pinkish  crusts. 

B.  Yellowish  crusts. 
O.  Drab  crusts. 

D.  White  crusts. 

E.  Fibrous  mineral  of  silky  luster. 

F.  "  Gray  alum  rock.^ 

Analyses  by  F,  W.  Clarke. 

A. 

AlaOs 15.52 

80s 34.43 

HaO  42.56 

Insoluble  residue. 7.62 


? 


100.13 


This  substance  is  alunogen.    So,  also,  but  impure,  containing  iron| 
are  B,  G,  and  D.    Of  these  only  rough  analyses  were  made. 


B. 

C. 

D. 

Imition  .*..r....*..TT* 

18.  ao 

4.95 
78.95 

71.28 
15.81 
12.37 

55.41 

9.19 

88.19 

A1«0|4-F1M0*  ......  r  r  .. , 

Inaolnble  residue 

100.10 

99.86 

97.79 
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Tbe  analysis  of  E  shows  it  to  be  halotricliite.    Only  a  tirano  of  ferrii 
iron  is  present.    Color  nearly  wbite,  slightly  grnyieb,    AabestifonD. 


Alrf)i 7.27 

FeO 13.b» 

80, 37.19 

Hrf> 40.€e 

IiuolnbI« 0.50 

99.17 
F,  vhich  was  not  analyzed,  is  m^ely  an  impure  mixture  of  alanogei 
and  balotrichite. 

KOBUCEOVH  OUIDUN,  MVTHBin  81DB  W  MOIfO  TALLBT,  GUIFOBinA. 

A  grayish- white  rock  which  forms  a  large  portion  of  the  Mono  oraten 
Collected  by  I.  C.  Bnssell.    Analysis  by  T.  M.  Chatard. 

Ignition S.SO 

SiO, 74.0B 

AJ.O,  (trwie  Fe,0,) 13.86 

C»0 Oi90 

MgO 0.07 

K,0 4.31 

N8,0 4.60 

99.98 
WHTIB  raWDBR  FIOK  UHONTIN  UIB-BBH.  TBDOIU  UTBB. 

A  volcanic  dust  which  fell  in  tbe  quaternary  Lake  LabootMi.  Sap 
posed  to  have  been  erupted  from  tbe  Mono  craters.  Collected  by  I.  C. 
Bassell.    Analysis  by  T.  M.  Chatard. 

H.0 » 3.91 

810, 71.15 

AUO,C+F*rf),) IB.S6 

C*0 0.85 

MgO 0.41 

MnO tnoe. 

K.0 3.36 

Wa,0 4.94 

100,57 

■tU  PBOH  "WHITB  TBRBACB,"  IMUBaWtn  OF  MUUBIfi  BFBIHBI.Wnr  MOU  OP  nu- 
HIB  UtM,  NRTADA. 

Mostly  deposited  fVom  the  waters  of  the  prehistoric  Lake  Lahontan. 
Collected  by  I.  0.  Bossell.    Analysis  by  T.  M.  Chatard. 

C«CO. 64.89 

BiO, sa.00 

AW). 6-1* 

FeA Sl-M 

c»o aw 

MgO 1.89 

H.0 ».» 
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A.  From  Upper  Lahontan  Lake-beds.  B.  From  Lower  Lahontan 
Lake-beds.  Collected  by  I.  0.  Bussell.  Analyzed  by  T.  M.  Ghatard. 
Color  in  both  cases  grayish. 


A. 

B. 

IgoitiOD 

SiOi 

0.78 
5a  80 

ia52 
a  08 
a45 

2.64 
2.17 
2.60 

iao8 

50.70 

♦laoi 

AlfOs 

FoiOi 

C«0 

ia26 
a  10 

2.16 
LOl 

MirO 

KiO 

ir»«o 

100.54 

100.26 

♦WithalitUeFesCb. 


BASALT  FBOM  MOUNT  THIEL80N,  0BE60N. 


Material  collected  by  J.  S.  Diller ;  by  whom  also  the  lithological  sep- 
arations were  made.    Analyses  of  rock  and  component  parts  as  follows : 

A.  Basalt.    P.  W.  Clarke. 

B.  Groandmass.    T.  M.  Ghatard. 
G.  Hypersthene.    T.  M.  Ghatard. 

D.  Feldspar,  specific  gravity,  2.637-2.714.    T.  M.  Chatard. 

E.  Feldspar,  specific  gravity,  2.714-2.877.    T.  M.  Chatard. 


A. 

B. 

c. 

D. 

B. 

Ifmition  ....... ................................ 

.60 

55.68 

andei. 

ia03 

:    a73 

5 

7.00 

4.86 

2.12 

.48 

.52 
6a  85 

.40 

51.05 

irftce. 

2a  84 

a24 

.66 

SiOt 

58.81 

55.48 

TiOi 

.88 

AlfOl r 

22.06 
450 

a  41 

ac8 
a  16 
a67 

aoo 

J 

\    ia43 
aoo 

2L00 

2a  01 

FeiOs 

a82 

FeO 

CaO 

11.42 

1.84 

a22 

.50 

an 

MgO 

a27 

N»«0 

a  14 

KiO 

.72 

00.30 

100.23 

oau 

100.00 

loaoo 

In  B  a  trace  of  P^Os  was  found,  and  in  G  a  trace  of  manganese.  D 
and  E  are  near  labradorite,  and  are  evidently  mixtures.  C,  D,  and  E 
were  received  in  very  small  quantities ;  not  sufficient  for  full  analysis. 
D  and  E  therefore  were  treated  with  hydrofluoric  acid,  in  order  to 
render  possible  the  estimation  of  the  alkalies,  and  silica  was  taken  by 
difference. 

(255) 


16  WA8HINGT0M   LABOBATOBY.  l«".i 

Itess  tban  half  a  gRimuie  of  a  fulgurite,  formed  b;  tlie  fasioo  of  thii 
basalt  by  ligbtoini;,  was  also  partially  aualyzed.  The  results  (Glarkoj 
are  as  follovs : 

Ignition 1.11 

SiO, 55.04 

Ferf), ( 

CaO 7.96 

MgO 5.86 

AJkoUes '. nndet. 

98.85 

BUALT  PROM  NT  KITBB,  NOBTH  OF  KEVNBI  TALLBI,  CALITOIIIU. 

Collected  by  J.  8.  Diller.    Analysis  by  F.  W.  Clarke. 

Ignition 1.54 

SiO. 51.98 

AliO. 19,76 

FeO(iucliid«a  a  little  FegO)) 11.21 

C»0 9.30 

MgO 3.3B 

Nft^ SJ.t6 

KjO 0.60 

99.87 
DlOnn  FBOH  UBBElfB  PKAE,  CAUraSU. 

Collected  by  J.  8.  DUler.    Analyses  by  T.  M.  Ohatatd. 

A.  Graydacite, 

B.  Beddish  dacite. 

C.  JocluBlon  in  dacite. 


A. 

- 

0. 

es.ti 

B.34 

tTHfl 

1S.M 

4.3S 

1.07 
2.K 
l.B» 

l.SG 
1S.M 

a.  OS 

IMLll 

100.  IT 

»», 

(266) 
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TWO  SAMPLES  OF  UlUEBTONE  FBOM  MOVNDStlUE  NABRDWS,  TWELTE  MILES  BELOW  WHEEL- 
ING, W.  TA. 

A.  Upper  ledge.    B.  Lower  ledge.    Analyses  by  T,  M.  Ghatard. 


Moisture 

Insoluble 

COt 

C»0 

MgO 

FeiOt 

MnOandPsOi 


EQUIVALENT  TO— 


Moisture 

CaCOt 

MgCOt 

FeCOj 

Sftnd,  clay,  andFeiOs.. 


A. 

B. 

0.05 

0.10 

10.83 

L53 

89.18 

43.16 

48.02 

58.26 

1.08 

a93 

0.90 

a96 

traces 

traces 

09.56 

90.94 

0.05 

0.10 

85.75 

95.10 

2.26 

1.05 

0.78 

0.79 

10.77 

2.00 

99.56 

09.94 

MAONEnO  IBOir  ORE  FBOM  If EAB  BOUMAN,  MONTANA. 

Found  in  the  Gallatin  Bange,  between  Middle  and  Bozeman  GreekS| 
southwest  of  Bozeman. 
Beceived  from  A.  G.  Peale.    Analysis  by  T.  M.  Ghatard. 

Insoluble  (SiOa) 0.165 

FesO^ 96.49 

Fefti  (8=0.171) 0.321 

AlgO, 0.04 

MnO 0.93 

CaO trace. 

MgO !....  0.072 

TiOii r 2.71 

P9O5 0.012 

100.740 

The  titanium  was  determined  in  a  separate  portion,  and  is  probably 
high  from  presence  of  iron. 

(267) 
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UMONITB  FBOir  OAHAAN  MT.,  TVCUB  OOVNTT,  W.  TA. 

Analysis  by  T.  M.  Ghatard. 

FesO* 80.63 

Moisture 13.20 

SiO, 1.95 

PaOft 1.98 

S trace. 

CaO 2.34 

MnO none. 

100  00 

GOAL  FROM  GBANSTON,  B.  L 

Analysis  by  F.  A.  Oooch.    Specific  gravity,  2.209  at  150. 

Water 0.24 

Volatile  matter 4.49 

Fixed  carbon ^. 82.20 

Ash 13.07 

100.00 

Sulphur 0.34 

(258) 


WATER  ANAJjYSHIS. 

With  the  exceptions  of  the  waters  from  Montana,  the  Utah  Hot 
Springs,  and  the  Virginia  Hot  Springs,  the  following  waters  were  col- 
lected by  the  Division  of  the  Great  Basin,  under  the  direction  of  Messrs. 
G.  E.  Gilbert  and  I.  G.  Bassell.  For  sufficient  reasons,  it  was  neces- 
sary to  abbreviate  the  analyses  as  much  as  possible,  and  this  was  done 
by  avoiding  the  direct  estimation  of  carbonic  acid.  Whenever  carbon- 
ates were  proved  to  be  present  all  the  other  ingredients  of  a  water  were 
determined  and  the  carbonic  acid,  reckoned  as  GO3,  was  taken  as  the 
difference  between  the  sum  of  their  weights  and  the  weight  of  the  total 
solid  residue.  In  computing  the  probable  compounds  formed  by  the 
union  of  acids  and  bases,  the  chlorides  and  sulphates  were  first  disposed 
of,  and  the  bases  in  excess  were  then  calculated  as  carbonates.  This 
procedure  gave  usually  a  summation  a  little  greater  or  less  than  the 
total  solids  directly  found  upon  evaporating  the  wateri:o  dryness ;  and 
the  variation  of  the  result  from  100  per  cent,  afforded  a  means  of  esti- 
mating the  probable  accuracy  of  the  analysis.  In  most  cases  the  sam- 
ples of  water  received  were  insufficient  for  a  search  after  the  less  com- 
mon elements.  These,  therefore,  were  necessarily  ignored,  except  in  so 
far  as  the  spectroscope  or  qualitative  tests  could  reveal  their  presence. 
The  gaseous  contents  of  the  waters  received  no  consideration.  In  cer- 
tain respects,  therefore,  all  the  analyses  are  to  be  regarded  as  imper- 
fect ;  although  th,ey  are  fully  adequate  for  the  geological  purposes  which 
led  to  their  being  made. 

Each  analysis  is  stated  in  three  columns.  First,  the  actual  weight  in 
grammes  to  the  liter  of  each  constituent.  Second,  the  percentage  of 
each  relatively  to  the  total  solid  residue.  Third,  the  probable  combi- 
nation, also  in  grammes  to  the  liter.  The  second  column  gives  a  means 
of  comparing  different  waters  as  to  their  composition,  irrespective  of 
their  greater  or  less  salinity.  The  third  column  was  computed  in  the 
simplest  terms,  and  not  with  reference  to  complex  and  doubtful  hypoth- 
eses. 

PTBAM ID  LAKE,  NEVADA. 

Four  samples  of  water  were  analyzed  (Clarke),  as  follows : 

A.  Water  of  north  end  of  the  lake,  near  the  surface. 

B.  Water  of  north  end  of  tbe  lake,  depth  of  108  meters. 
G.  Water  of  south  end  of  the  lake,  near  the  surface. 

D.  Water  of  south  end  of  the  lake,  depth  of  61  meters. 
All  four  samples  contained  suspended  flakes  of  silicious  and  calca- 
reous matter. 
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[Total  solida.  Liter  EraDUDca  to  Utei.) 


Found.     . 

rercent. 
ottoul 
ioUa». 

1.17 

80*. 

«.iMa 

BlIS 

Ka 0.1*7* 

CI- 

L4aB 

10.87 

N-Cl 1.3*11 

Cft.. 

ftOlZO 

0.91 

K«80. 0.im 

"«. 

II.OMJI 

KwCOi O.ITiS 

»•,. 

M7a 

83.63 

C.CO. 0.0«T 

X.18 

MgCO. O2§00 

a.  mat 

CO.. 

o.4wa 

ante? 

H.OT 

W.M  poromt  ■cconaledfur. 

lObOO 

[Totoi  (Diidai  s.*en  p 


• 

FCTUld. 

Pit  cent. 

tiw." 

810i. 

coaoo 

Il.fi7 

8iO. 0.0100 

*I.17 

NaCl liSiO 

SuBOi 0.a7S7 

Oa... 

Mg.. 

0.080S 

2.31 

MmCO. 0.t75« 

Ha.. 

33.02 

ceo, 0,0M7 

K.... 

0.0723 

2.07 

UgCO. 0.M18 

3.*«g9 

CO.- 

■'■*'^ 

1*.U 

TotM,  100.16  per  cent. 

s.*ra7 

10b  00 

(Total  adldai  B.172S  gi 


FooDd. 

Per  coll  t 

Mlids. 

SiO. 
80.. 
01.. 

0  0«2JS 

£.10 

aioi                      a;0i2e 

0.1772 

l.*2BS 

KCI o.m* 

NuCl 2.34M 

KtoSO. CIMl 

Na^O. 0.*M0 

Mg. 

1.17 
107 

K... 

CO.. 

UgCO. 0.28M 

l.**A8 

8.*725 

(200) 
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D. 


[Total  solids :  3.4000  grammos  to  liter.] 


Foand. 

Percent 

of  total 

solids. 

SiOi. 
SOi.. 
CI... 
Ca... 

0.0300 

0.1864 

1.4271 

0.86 

5.34 

40.00 

SiO« 0.0800 

KCl 0.1887 

NaCl 2.2428 

NacSOt 0.2767 

NajCOt 0.4884 

CaCOs 

Mg.. 

Na... 

0.0832 

1.1800 

0.0726 

2.38 

33.84 

2.13 

14.46 

MgCOs 0.2012 

• 

COt.. 

2.8802 
0.5008 

8.4618 

08. 18  per  cent  accounted  for. 

• 

3.4000 

ICO.  00 

The  slight  differencies  between  these  analyses  may  be  attributed  in 
part  to  the  fact  that  the  lake  is  fed  at  its  southern  end  by  a  large  stream 
of  fresh  water.  The  four  percentage  columns  may  be  conveniently  com- 
pared in  the  following  table : 


A. 

B. 

C. 

D. 

Total  solids 

SiOi 

3.4887 

8.4837 

3.4725 

8.4000 

1.17 
5.15 

40.87 
0.51 
2.28 

83.53 
2.18 

14.28 

0.57 
5.31 

41.17 
0.51 
2.81 

83.02 
2.07 

14.14 

L22 

5.10 

41.15 

0.86 

5.34 

40.80 

SO4 

CI 

Ca 

Mg 

2.17 
84.06 

2.07 
14.23 

2.88 
88.84 

2.18 
1446 

Na 

K 

COt 

100.00 

100.00 

100.00 

loaoo 

WINNEMVOCA  LAKE,  NBTADA. 

Specific  gravity  of  water,  1.001,  at  17o.    Analysis  by  F.  W.  Clarke. 

[Total  solids:  3.6025  grammes  to  liter.] 


Fonnd. 

Percent 

of  total 

solids. 

ProlNkble  combination. 

SiOs. 
SO4.. 
CI... 
Ca... 

0.0275 

0.1333 

1.6884 

0.0106 

0.76 
8.70 

47.01 
0.54 
a48 

36.00 
LOO 

8.61 

SiO« 0.0275 

KCl 0.1810 

NaCl 2.68n 

Na«S04 0.1072 

NaaCOt 0.4066 

Mg.. 

Na.. 

JL. ... 

COi.. 

0.0173 

1.2070 

0.0686 

CaCOi 0.0254 

HkCOs 0.0484 

8.2667 
0.8458 

8L6247 

88.44  per  cent  aeoonnted  ton. 

8.6025 

100.00 

(261) 
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WAIUB  LAIS,  IfKTADA. 

Two  analyses  (Clarke)  were  made;  one  of  a  sample  taken  just  below 
the  surface,  the  other  of  water  from  a  depth  of  65.5  meters.  BotJi  were 
collected  by  Mr.  I.  G.  Bassell. 

A. — Surface  iample. 
[Total  solids :  2.5156  grammes  to  the  liter.] 


Found. 

Peroeot 

of  total 

solids. 

ProlNkble  oombiiiatkiii. 

SiOi. 

a0075 

0.29 

SiOi 0.0075 

SOi.. 

0.5275 

20.96 

NaCl aOOSl 

CI... 

0.5875 

23.36 

NasSOi 0.7808 

Ca... 

0.0207 

1.06 

NasCOf 0.5157 

Mg.. 

0.0391 

1.65 

CaCOj a0687 

Na... 
K.... 

0.8677 

trace. 

34.11 

MgCOs aiMQ 

2.4752 

2.0460 

08.39  per  cent  acconnted  for. 

COi.. 

0.4605 

18.67 

2.6156 

100.00 

B. — Lower  eample, 
[Total  solids:  2.4875  grammes  to  the  liter. J 


Found. 

Per  cent, 
of  total 
solids. 

SiOs 0.0075 

SOi a6125 

CI U.5800 

Ca 0.0176 

Hg 0.0375 

Na 0.8630 

K trace. 

.30 
20.00 
23.82 

.71 

1.51 

84.29 

19.27 

SiOi 0.0075 

NaCi a966e 

NaaSOi 0.7580 

NaaCOt a5380 

CaCOs 0.0440 

HgCOs 0.1318 

2.4305 

2.0081 
COi 0.4794 

97.66  per  cent  accounted  for. 

2.4876 

100.00 

li 


Mad  taken  from  the  bottom  of  the  Lake,  at- a  depth  of  68  meters,  was 
also  examined  qnalitatively  by  Dr.  Ghatard.  The  i>ortion  solable  in 
water  contained  chlorides  of  sodinm  and  potassiam,  with  some  sol- 
phates  and  traces  of  borates.  The  residue,  extracted  with  hydrochloric 
acid,  was  found  to  contain  carbonates  of  lime  and  magnesia,  witii  some 
phosphates,  iron,  alumina,  and  alkalies.  The  insolnble  portion  was  im* 
pore  silica. 

(262) 
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The  sample  of  water  was  collected  immediately  below  the  junction  oi 
the  east  and  west  branches.    Analysis  by  F.  W.  Glarke. 

[Total  solids :  0.1800  grammes  to  the  liter.] 


Found. 

Per  oent 

of  total 

solids. 

Pro1>able  oombinatioii. 

SiOs 0225 

804 0284 

CI 0181 

Ca 0228 

Mg 0038 

Ka 0318 

12.50 
15.77 

7.28 
12.66 

2.12 
17.67 

82.00 

SlOs 0.0225 

NaCl 0.0216 

Na«80« 0.0421 

NatCOi 0.0224 

CaCOs a0570 

MgCOs 0.0183 

.1224 
C0» 0676 

a  1789 
99.89  percent  aoooonted  for. 

.1800 

100.00 

HUM  BOLOT  BITKB,  NBYADA. 

Sample  collected  at  Stone  House.    Analysis  by  T.  M.  Ohatard. 

[Total  solids :  0.3615  grammes  to  the  liter.] 


Found. 

Percent. 

of  total 

soUds. 

SiOs 

AlsO, 

SOt 

CI 

Ca 

Mg 

Na 

K 

CO, ^ 

.0826 
.0013 
.0477 
.0075 
.0489 
.0124 
.0467 
.0100 

9.08 

0.87 
18.12 

2.08 
18.58 

8L46 
12.92 

177 

42.72 

SiOs 0826 

AlsOt 0018 

KCl 0187 

KsCOs 0046 

KaaCOi 0666 

NasSO« 0706 

CaCOt 1222 

MgCOt 0484 

.2071 
.1544 

.8458 

95. 52per  eent.  aoooonted  ton. 

.8615 

loaoo 

If  the  loss  in  the  last  column  is  due  to  the  presence  of  alkaline  bicar* 
bonates^  and  reckoned  in  the  latter  form  to  make  up  100  per  cent.,  we 
have— 

NaiCOs 0300 

NaHCOt 0612 

(263) 
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HOT  SPBINfi,  WARD'S  BANGH,  FOOT  OF  OIUNITB  MOVIITAIH,  NET  ADA. 

Analysis  by  T.  M.  Ghatard. 

[Total  solids :  1.1902  grammes  to  the  Uter.] 


Ponnd. 

Per  cent 

of  total 

soUds. 

PiolNkble  comMnation. 

SiOs 0.1136 

SOi 0.8901 

CI a2396 

COs trace 

Ca 0.0367 

0.60 
32.97 
20.25 

SiOt,free 0.0180 

KaiSiOi ai942 

NatSO« 0.4267 

NaCl a8665 

KCl 0.0863 

Ca804 0.1247 

MgS04 0.0179 

3.10 

a29 

30.03 

1.61 

2.15 

Mg 0.0034 

Ka a3564 

K aoioi 

Li trace 

OforSiOi....    0.0256 

1.1984 

99.43  percent,  aooonnted  for. 

L1834 

100.00 

HOT  BFBINe,  AT  HOT  BFRINO  STATION,  NEVADA,  G.  P.  H.  H. 


Analysis  by  T.  M.  Chatard. 


[Total  solids:  2.4924  grammes  to  the  liter. J 


Fomtd. 

Percent. 

of  total 

soUds. 

Probable  oombinaticiL 

SiOt a2788 

SOi a8556 

CI a9679 

Ca 0.0305 

Mg aooio 

Al 0.0010 

Na 0.7743 

K a0669 

Li trace. 

OinSiOi 0.0194 

1L14 

14.25 

38.79 

1.23 

0.04 

0.04 

31.04 

2.69 

.78 

Si0i,free 0.2060 

NaaSiOi 0.1480 

NaCl 1.4946 

NatS04 0.4039 

KCl 0.1278 

AlsCSOi), 0.0068 

MgSOi a0060 

CaSOi 0.1087 

2.4068 

100.11  per  eent  aocoontedlor. 

2.4968 

100.00 

(264) 
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UBGER  SODA  lAKB,  NBAR  RAGTOWK,  NBYADA. 

Specific  gravity  of  water,  1.101.  Two  analyses  (Ghatard)  were  made, 
one  of  a  sample  taken  just  below  the  surface,  the  other  of  water  from  a 
depth  of  30.5  meters. 

A. — Surface  sample. 
[Total  solids :  125.1800  grammes  to  the  liter.] 


Foond. 

Percent, 
of  total 
solids. 

Probable  oombination. 

SiOt 0.804 

8O4 12.060 

01 45.600 

B«Of 0.314 

Mg 0.270 

Na 46.840 

K 2.620 

a24 
10.36 
86.61 

0.26 

0.22 
86.63 

2.01 

18.78 

SiOs 0.804 

KC1..1 4.820 

NaCl 7L470 

NaftS04 10.170 

Na«COs 26.410 

NacB«07 a404 

MgCOs a040 

107.898 
COt 17.232 

123.618 

08.71  per  cent  accounted  for. 

125.180 

loaoo 

If  the  loss  in  the  last  column  be  reckoned  as  due  to  the  presence  of 
bicarbonates,  it  gives,  to  make  up  100  per  cent. : 

NagCO, 23.640 

NaHCO, 4.382 


B. — Losmr  sample, 
[Total  solids :  125.1600  grammes  to  the  liter.] 


Found. 

Percent 
of  total 
soUds. 

SiOi. 

0.810 

0.25 

SiOi 0.810 

80c.. 

18.150 

10.50 

KCl 6.110 

01... 

44.270 

85.88 

NaCl 68.960 

B«Of. 

0.827 

0.26 

Na^304 10.460 

Mg.. 

a270 

0.21 

NaK^Ot 21840 

Ka  .. 

44.270 

85.88 
2.18 

15.88 

Na«B«Or 0.417 

MgCOt a040 

K 

2.670 

COS.. 

105.267 
10.883 

110.007 

06.88  per  cent  aoooonted  fbr. 

126.150 

loaoo 

Beckoning  the  loss  in  the  last  column  as  in  the  case  of  the  surface 
sample,  we  have— 

NagCO, 16.040 

NaHCO) 13.053 
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From  the  waters  of  this  lake  sodium  carbonate  is  manufactared  upon 
a  commercial  scale.     Several  brines  and  products  obtained  in  this 
manufacture  were  qualitatively  examined  by  Dr.  Chatard.    A  more 
complete  investigation  may  be  undertaken  at  some  future  time.    A  pale 
pink -colored  brine,  from  which  summer  soda  had  been  taken,  and  in 
which  salt  had  begun  to  crystallize,  was  found  to  contain  carbonates, 
chlorides,  and  sulphates  of  sodium  and  potassium,  with  some  alkaline 
phosphates  and  borates.    The  pink  color  was  probably  due  to  organic 
matter.    A  concentrated  bribe  from  the  Little  Soda  Lake  contained 
similar  ingredients,  minus  the  phosphates.    In  a  crystalline  mass  from 
a  vat  at  the  same  locality  the  same  constituents  were  found,  with  phos- 
phates and  a  trace  of  lime.    From  this  vat  five  annual  crops  of  soda 
were  said  to  have  been  taken.    The  sodium  carbonate  as  it  goes  to 
market  from  the  smaller  Soda  Lake,  contains  as  impurjties,  sand,  clay, 
considerable  chloride,  some  sulphate,  a  little  borate,  a  trace  of  phos- 
phate, and  some  potassium  salts. 

MONO  LAKB,  OALIFORlfU.' 

A  sample  of  water  taken  near  the  surface.    Analysis  by  T.  M.  Oba- 
tard.    Specific  gravity,  1.045  at  15o.5. 

[Total  solida :  51.8500  grammM  to  the  liter.  J ' 


Found. 

Percent 
of  total 
solids. 

Probable  combination. 

SiOi 0.2800 

SO4  8.8100 

CI    12.1300 

0.54 

13.11 

23.30 

0.34 

0.55 

0.28 

86.46 

2.23 

23.10 

SiO a2800 

KCl 2.2800 

NaCl 18.2200 

NaaSO« 10.0700 

NacB«Or 0.2000 

NaK^Ot 10.4900 

CaiCOi aosoo 

MgCOi o.aooo 

B4O7 0.1000 

C% 0.2000 

Mg 0.1300 

Na 18.0100 

K 1.1000 

80.8700 
COs 11.0800 

51.5800 

90.00  per  cent,  accounted  for. 

6L8500 

100.00 

Mud  from  the  bottom  of  the  lake,  taken  at  a  depth  of  over  30  meters, 
was  alsoexamined  qualitatively.  The  portion  soluble  in  water  contained 
chlorides  of  potassium  and  sodium,  no  sulphates,  some  carbonates,  and 
traces  of  sulphides.  The  portion  soluble  in  hydrochloric  acid  contained 
iron,  alumina,  lime,  and  alkalies,  with  a  little  boric  acid.  The  insolu- 
ble residue  consisted  of  sand  and  silica. 


^  A  second  sample  of  Mono  Lake  water,  taken  irom  a  depth  of  30  metera,  oontained 
68.8560  grammes  to  the  Uter. 
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Aualysis  by  T.  M.  Ghatard. 


[Total  solids :  0.2918  gmnme  to  the  liter.] 


Found. 

Percent 
of  total 
solids. 

Probable  oombinAtion. 

SIO, 

SOt 

CI 

c% 

0178 

0646 

0144 

0414 

6.10 
18.71 

4.03 
14.10 

1.51 
17.68 

3.02 

33.06 

SiOf 0178 

KCl 0169 

NaCl 0104 

NaaS04 0799 

NacCOa 0606 

CaCOi 1086 

MgCOi 0164 

M£ 

lf% 

K 

CO, 

0044 

0513 

0088 

.1027 
0991 

.2946 

Total,  100.91  per  cent. 

.2918 

100.00 

The  water  of  the  ^^  Petroleum  Spring,"  ou  au  island  in  Mono  Lake, 
yielded  a  solid  residue  of  0.8775  gramme  to  the  liter.  It  contains  car- 
bonates, chlorides,  and  silicates ;  the  bases  being  sodium,  potassium^ 
calcium,  magnesium,  and  aluminum. 

WARM  SPRING.  AT  WARM  8PR1N6  STATION,  MONO  BASIN. 

Analysis  by  T.  M.  Chatard. 

[Total  solids :  2.0850  grammes  to  the  liter.] 


Found. 

Percent 
of  total 
solids. 

SiOs 0.1645 

SO4 0.3131 

CI 0.2272 

Ca a0589 

Mg 0.0604 

Ka a6116 

K a0630 

Li trace. 

AliOt 0.0018 

7.46 
16.13 
10.98 

2.84 

2.92 
29.66 

3.05 

AliOt 0.0018 

KCl ai208 

NaCl a2799 

NaaS04 a4631 

NsiSiOs 0.2480 

NacCOs a6072 

CaCOt..... 0.1476 

MgCOi aSU4 

0.00 
27.97 

2.d69a 

1.4906 
COi 0.6045 

99.24  per  cent  aceoonted  tat. 

2.0850 

100.00 
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BOILING  SPRING,  FOUR  HUES  8.  B.  OF  SHAFFER'S  RANCH,  HONET  LAKE  YAUET,  CAUFOENIA. 

. Aoalysis  by  T.  M.  Chatard. 

I  Total  solids :  1,0218  gnunme  to  the  liter.] 


Yoand. 

Per  cent, 
of  total 
aolids. 

Probable  combination. 

SiOt ai310 

SO4 a3492 

CI  .^ 0.2070 

12.83 

34.19 

2a  27 

L18 

0.04 

29.78 

0.92 

0.79 

SiOs.  ftne aiOOS 

Na«SiOt 0.0618 

Vu^SOa a4715 

NaCl 0.3286 

KCl aoiao 

CaSOc 0.0409 

MgSO« 0.0020 

Ca a0121 

Mg 0.0004 

Na 0.3040 

K a0004 

OforSiOt....    0.0080 

L0211 

1.0211 

100.00 

90. 93  per  oent.  aoconnted  fur. 

Two  other  springs  in  Honey  Lake  Valley  were  examined  qualitatively. 
In  the  water  of  the  High  Bock  Spring  were  found  carbonates,  chlorides, 
and  sulphates  of  calcium,  magnesium,  sodium  and  potassinm,  with  a  lit- 
tle silica.  The  Lower  Hot  Spring  contained  chlorides  and  salpbates  of 
the  same  bases. 

LAKE  TAHOE,  CAUFORNU. 

Analysis  by  F.  W.  Clarke. 

(Total  aolids :  0.0730  gramme  to  the  liter.] 


Found. 

Percent. 

of  total 

BoUds. 

Probable  combination. 

SiOt 0137 

SO4 0054 

a 0023 

Ca 0098 

Mg 0030 

Na 0073 

X 0033 

1&77 
7.40 
8.14 

12.74 
4.11 

10.00 
4.52 

39.32 

SiOf 0137 

KCl 003A 

NaCl 0012 

KrfK)« 0084 

KatSOt 0062 

KacCOt 0117 

CaCOi 0838 

MgCOi 0106 

.0443 
COt 0287 

.0728 

.0780 

loaoo 

99 .  04  per  cent,  aoconnted  for . 

ABERT  LAKE,  OREGON. 


The  water  of  this  lake  wa«  collected  by  I.  G.  Bussell,  at  a  point  about 
150  meters  off  from  the  west  shore.  It  was  analyzed  by  Mr.  F.  W. 
Taylor,  of  the  Smithsonian  Institution,  and  the  analysis  is  here  included 
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merely  for  the  purpose  of  completing  the  series  of  waters  specially  ex- 
amined for  the  division  of  the  Great  Basin.    Specific  gravity,  1.02317. 

Contents  in  one  liter, 

SiO, 0.065 

NaCl 7.217 

KCl - 8.455 

K,804 0.921 

K,C08 10.691 

MgCOa 10.006 

27.355 

An  efSorescence  from  the  north  shore  of  the  lake,  examined  qualita- 
tively by  T.  M.  Ghatard,  contained  carbonates  and  chlorides  of  sodium 
and  potassium,  with  traces  of  sulphates,  phosphates,  and  calcium. 

VTAH  LAKE,  VTAH. 

Analysis  by  F.  W.  Glarke. 

[Total  solids :  0.8060  gramme  to  the  liter.] 


Found. 

Per  cent. 

of  total 

soUds. 

Probable  combination. 

SiOi 0100 

80« 1806 

Cl 0124 

Ca 0558 

Mg 0186 

Na 0178 

8.27 
42.68 

404 
18.24 

6.08 

5.81 

10.88 

SiO»    0100 

NaCl 0204 

Na^O, 0204 

CaSOi 1848 

CaCOi 0088 

MgCO, 0644 

.2452 
COs 0608 

.3039 

90. 31  per  cent  accoonted  for. 

.3060 

100.00 

A  little  potassium  is  present,  but  was  not  separately  estimated. 

CITY  CBEBK,  UTAH. 

Water  collected  above  the  reservoir  which  supplies  Salt  Lake  Gity. 
Analysis  by  T.  M.  Ghatard. 

rXotal  solids :  a  2400  gramme  to  the  liter.] 


Found. 

Per  cent. 
oftoUl 
solids. 

Probable  combination. 

SiOi.... 0000 

AUOa 0010 

SO4 0070 

Cl 0131 

Ca 0580 

Mg 0174 

Na 0O91 

3.  GO 
0.41 
2.87 
5.38 
24.10 
7.15 
3.74 

52.57 

SiOt 0090 

AljOi COlO 

NaCl 0216 

NnaCOa 0014 

CaS04 0090 

CaCOi    1400 

MgCOt 0606 

.1155 
COj 12J5 

.2435 

Total,  lOL  45  per  cent. 

.2400 

100.00 

I 
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BKAB  BI?EB»  UTAH. 


Analysis  by  F.  W.  Clarke. 


[Total  solids :  0. 1845  gramme  to  the  liter.] 


Found. 

Per  cent, 
of  total 
soUds. 

Probable  combination. 

BiOt 0070 

8O4 0105 

CI 0040 

Ca 0432 

Mg 0125 

Na 0082 

3.70 
5.60 
2.65 
23.41 
6.78 
444 

53.24 

SIO, 0070 

NaCl 0081 

KaaSO« 0155 

CaCO, 1080 

HgCOt 0438 

.1824 

.0863 
CQi 0082 

88. 86  per  cent  accoonted  for. 

.1845 

100.00 

[BULL.  9. 


UTAH  HOT  SPBINM.  EieHT  MILES  N.  OF  OGDEV,  UTAH. 

Water  received  through  the  Smithsonian  Institution.     Beported 
temperature  56^.    Analysis  by  F.  W.  Clarke. 

i Total  solids:  23.1150  snunmes  to  the  liter.] 


• 

Pound. 

Per  cent. 

of  total 

solids. 

Prolmble  combination. 

SIOi 0.0460 

AUOt 0.0040 

804 0.2184 

01 18.7030 

Br trace. 

COi nndet 

Ca L1428 

lig 0.0028 

Na 7.0825 

X 0.8758 

Li trace. 

0.20 

0.02 

0.04 

58.28 

SiOi 0.0460 

A1^ 0.0040 

KCl L6782 

NaCl ia0168 

CaCb 2.8187 

MgCb 0.1808 

CaSOi a3004 

MgCOs a2016 

4.83 
0.40 

30.64 

3.70 

23.3085 

Total,  100.84  per  cent. 

23.1655 

100.10 

The  CO3  in  the  last  column,  having  been  proved  to  be  present,  was 
computed  to  satisfy  the  excess  of  magnesium  after  the  other  acids  had  all 
been  balanced*.  The  water  as  received  contained  no  iron  in  solution, 
but  held  an  abundant  ferruginous  deposit. 
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UYINeSTON  WARM  8PRIlfC«,  MOlTTAIfA. 

Water  received  from  A.  C.  Peale.    Analysis  by  F.  W.  Clarke.    Free 
H2S  present. 

[Total  solids :  0.7575  gramme  to  the  liter.] 


Found. 


SiOt 0290 

SO* 2224 

a 0124 

Ca 1678 

Mg 0438 

Na 0256 

K 0041 

.5051 

COs 2524 

.7575 


Per  cent. 

of  total 

solids. 


3.83 
29.37 
1.64 
22.11 
5.79 
3.38 
0.55 


33.33 


100.00 


Probable  combination. 


SiOf 0290 

KCl 0078 

NaCl 0148 

NacCOi 0461 

CaCOs 1880 

CaS04 3150 

MgCO, 1638 

.7535 

09.47  per  cent,  acoonnted  for. 


WARM  8PRINC0  OF  E1II6RANT  GVLOH,  TEILOWSTONB  YALLKT,  MONTANA. 

Water  received  from  A.  C.  Peale.    Analysis  by  F.  W.  Clarke. 

[Total  solids :  0.2350  gramme  to  the  liter.] 


Found. 

Per  cent. 

of  total 

solids. 

Probable  combination. 

SiOi 0317 

80c 0829 

CI 0074 

Ca 0346 

Hg 0077 

Na 0299 

K 0043 

13.49 
14.00 

3.15 
14.72 

3.28 
12.72 

1.83 

36.81 

SiOf 0817 

KCl  0088 

NaCl 0058 

Na«S04 0487 

KacCOs 0274 

CaCOa 0665 

MgCOa 0269 

.1485 
COt 0865 

.2858 

Total,  100.13  per  cent 

.2850 

100.00 
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Water  received  from  A.  C.  Peale.     Reported  teiDi)eratiire,  60.6<^. 
Analysis  by  F.  W.  Clarke. 

[Total  aolids :  0.6225  gramnie  to  the  liter.] 


Found. 

Percent 

of  total 

soUdB. 

Prol>able  combinatioii. 

SIOi 0038 

SO* 1854 

CI 0362 

Ca 0107 

Mg trace. 

Na 1873 

K trace. 

Li trace. 

1&06 

20.78 

5.82 

1.72 

SlOi 0038 

NaCl 0606 

KaK^Oi 1780 

CaCOs 0268 

NatSOi 2742 

30.00 
17.53 

.6274 

Total,  100.70  per  cent 

.5134 
CO* 1001 

.6225 

100.00 

MILL  CBEEK  COLD  SPRING,  YELLOWSTONE  YALLBT,  MONTANA. 

Water  received  from  A.  C.  Peale.    Highly  effervescent, 
temperature,  4.6  o.    Analysis  by  F.  W.  Clarke. 

[Total  solids :  3.8125  grammes  to  the  liter.] 


Bex)orted 


Found. 

Per  cent 
of  total 
solids. 

SiOi 0.0250 

AliOs-FeiOi.    0.0675 

SO4 0.6500 

a 0.2771 

I trace. 

Ca 0.3768 

Mg 0.0811 

Na 0.8814 

K 0.0513 

li trace. 

0.66 

2.20 

17.<i5 

7.27 

SiOf 0.0250 

Ka aoosi 

NaCl 0.3705 

NsftS04 0.0402 

NacCOt 0.0658 

MgCOa 0.2888 

FeCOt ai268 

CaCOa 0.0270 

CaSO« 0.0204 

0.88 

2.13 

23.12 

1.34 

36.26 

3.7861 

2.4302 
COt 1.3823 

00.31  per  cent,  acoonnted  for. 

3.8125 

100.00 

In  this  analysis  the  amount  of  available  material  was  insaffioient. 
The  iron  in  the  third  column  is  made  to  include  the  trifling  quantity  of 
aluminum  which,  though  present-,  could  not  be  separately  estimated ; 
aud  the  calcium  sulphate  was  directly  determined  as  such  in  the  insolu- 
ble residue  left  upon  evaporating  the  water  to  dryness.  The  carbonates 
in  the  original  water  are  all  undoubtedly  bicarbonates^  and,  reckoned 
as  such,  should  receive  the  following  weights:  Sodium  bicarbonate, 
1.6618;  calcium  bicarbonate,  1.5017;  magnesium  bicarbonate,  .4932; 
ferrous  bicarbonate,  .1945. 
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TIBeilfIA  HOT  SPRINGS,  BATH  COUNTY,  TOtennA. 

The  waters  of  six  different  springs  were  received  from  the  Virginia 
Hot  Springs  Company,  as  follows : 

A.  Boiler  bath.    Temperature,  41^  C. 

B.  Hot  spout  bath.    Temperature,  40o.5  0. 

C.  Octagon  bath.    Temperature,  38°  0. 

D.  New  hot  spring.    Temperature,  37°  C. 

E.  **  Sulphur  "  bath.    Temperature,  36^.5  C. 

F.  "  Maguesian  "  Ri)ring.    Temperature,  25o.6  C. 

Analyses  by  F.  W.  Clarke.  Traces  of  bromine  were  found  in  A  and 
B.  The  other  waters  were  so  similar  to  these  that  bromine  wafi  not 
specially  sought  for  in  them. 

A. — Boiler  haih. 


[Total  solids :  0.5975  gramme  to  the  liter.] 


Found. 

Per  cent. 

of  total 

solids. 

Prol>able  combination. 

SiOf 0275 

SO4 1319 

CI 0050 

AlsOs 0020 

Ca 1856 

Mg 0357 

Na 0120 

K 0117 

4.60 
22.07 
0.83 
0.32 
22.60 
5.96 
2.08 
1.95 

39.50 

SiOt 0276 

AUO« 0020 

KCI 0105 

KtS04 0188 

Na8S04 0870 

CftSOi 1407 

CaCOi 2366 

MgCOi 1249 

.3614 
CO* 2361 

.6910 

99. 06  per  cent  accounted  for. 

.6975 

100.00 

B. — Hot  spout  bath, 
I  Total  solids:  0.5925  gramme  to  the  liter.] 


Found. 

For  cent 

of  total 

solids. 

1 

Probable  combination. 

aiOt 0235 

S0« 1298 

CI 0044 

AIKH 0025 

Ca 1375 

Mg 0343 

Na 0091 

K 0132 

3.97 
21.91 
0.74 
0.42 
23.21 
5.79 
1.53 
2.23 

40.20 

SiO» 0285 

AUOs 0025 

KCI 0002 

KjS04 0187 

Na2S04 0281 

CaS04 1424 

CaCOi 2800 

MgCOi 1201 

.3543 
eO« 2882 

.6886 

98.46  per  cent  accounted  for. 

.6925 

100.00 

BolL 
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Found. 

Pf  r  cent, 
of  tflUj 

ao» 

BO. 

a 

AWh 

ISM 

003S 

ime 
oowi 

SMS 

22B5 

4.  SB 
Z2.M 

an 

a.ai 
a.  SB 

1,81 
S8.0S 

HOi 

AliOi 

KQ 

KiSO. 

S»*Oi. 

C»SO. 

DISS 

0038 
OOBS 

0188 

mt 
mo 

Atw. 

«g 

]>■ 

MrCO, 

Dg.etperc«otM:coi^ 

CO, 

saw       100.00 

D.— A'ow  hot  ipriKg. 
[TdW  wUda :  O.STIO  gruiint  to  (be  UUr.] 


FODDd. 

Per  cent 

WO. 

BCh 

CI 

AiC 

C» 

"I 

12M 
0020 
0080 
1320 

0080 

siis 

ms 

4.00 
22.  E4 

23.15 
1.87 

38.77 

SiO, 

AW). 

KCl 

K.SO. 

»«.80i, 

C»SO. 

ceo. 

MgCO. _ 

Total.  100.12  per"^ 

OOtl 
02U 

om 

KT2 
1228 
S717 

at 

K 

CO. 

ST« 

100.00 

E.—"  Sulpkur"  Jdrt, 
[Total  Hilda :  A.ST76  Kimme  to  tbs  liter.] 


Found. 

of' "til 

810. 

80. 

CI 

A1.0, 

0230 
0032 

am 

0107 
8401 

2284 

S71 
2.18 
1.88 

BiO, 

AW). 

KCl 

KtSO. 

NhSO. 

C.SO. 

CtCO, 

KUCO, 

».2aper««>t.K<en^ 

ooes 

0088 

018S 

12T8 

1188 
S72> 
id  for. 

mk 

»■ 

00. 

S77B 

100.00 
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No  HjS  nor  sulphides  were  found  in  this  water.    The  spring,  however, 
is  said  to  have  at  times  a  ^^  sulphur  odor." 

F. — Magnesian  spring, 
[Totftl  solids;  0.3825  gramme  to  the  liter.] 


Found. 

Per  cent. 

of  total 

solids. 

ProlMble  oombiiiation. 

SiOf 

0120 

3.14 

SiOt oiao 

04 

0721 

18.85 

KCl 0042 

CI 

0020 

0.52 

KtSOi OlOQ 

Ca 

0«57 

25.02 

NatS04 :.  .0201 

Mg 

0209 

5.46 

CaS04 0744 

Na 

0065 

1.70 

CaCOt 1845 

K 

COt 

0071 

1.85 

MgCOs 0781 

.2163 
1662 

3792 

48.46 

99.14  per  oent.  acoonnted  for. 

.3825 

100.00 

Why  this  spring  is  specially  named  '^  Magnesian  "  is  not  explained.  It 
will  be  noted  that  this  spring,  the  coolest  of  the  series,  is  proportionally 
richer  in  carbonates  and  poorer  in  sulphates  than  the  others.  This  re- 
lation is  shown  by  a  comparison  of  the  percentage  columns. 
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THB     ESTIMATION     OF     ATiKAIilES     IN     SILICATES,     BY 

THOMAS  M.  CHATARD. 

Walter  Hempel  proposed  (Fres.  Zschr.  1881,  p.  496)  bismuth  subni- 
trate  as  a  means  of  decomposing  silicates  containing  alkalies,  and  rec- 
ommended the  use  of  20  parts  of  this  salt  (=10  parts  of  bismuth  oxide) 
to  one  part  of  the  silicate.  In  the  Bench te  d.  D.  Ghem.  Gesellsch,  1881, 
there  is  an  abstract  of  his  paper,  in  which  is  proposed  the  use  of  bis- 
muth oxide  directly. 

This  process  has  been  in  use  in  this  laboratory  for  the  past  six  mouths, 
and,  with  some  modifications,  has  given  great  satisfaction.  Bismuth  ox- 
ide has  been  used  instead  of  the  subnitrate,  and  experience  has  shown 
that,  instead  of  ten  part6,  as  stated  above,  two  parts  of  oxide  to  one  part 
of  the  mineral  are  ample  in  every  case  in  which  we  have  employed  the 
method. 

The  oxide  and  mineral,  both  finely  powdered,  must  be  most  thor- 
oughly mixed,  and  then  heated  in  a  platinum  crucible ;  applying  at  first 
a  gentle  heat  and  gradually  increasing  to  full  redness,  which  is  kept  up 
ten  to  fifteen  minutes.  In  the  case  of  an  acid  silicate,  complete  fusion 
may  result,  while  the  more  basic  the  silicate  the  less  fusible  the  mix- 
ture will  be.  >  Complete  decomposition  has  been  obtained  when  the  result- 
ing mass  was  so  slightly  sintered  together  as  to  fall  on  gentle  pressure 
into  powder,  none  of  which  adhered  to  the  crucible.  It  has  therefore 
been  found  advantageous,  in  dealing  with  acid  silicates,  to  add  to  the 
mixture  a  quantity  of  calcium  carbonate,  in  weight  equal  to  that  of  the 
mineral.  This  device  prevents  the  fusion  which  might  hinder  the  after 
treatment  with  acid. 

After  the  mass  has  been  thoroughly  heated  to  bright  redness  it  is  al- 
lowed to  cool,  placed  in  a  dish,  and  hydrochloric  acid  somewhat  diluted 
poured  over  it.  On  heating  over  the  water  bath  the  mass  should  go 
into  solution  rapidly,  leaving  no  residue  of  undecomposed  mineral, 
which  is  easily  distinguishble  from  floating  flakes  of  silica. 

If  complete  analysis  is  required,  evaporate  to  dryness  and  separate 
the  silica,  as  in  a  soda  fusion,  afterwards  removing  the  bismuth  by  sul- 
phureted  hydrogen.  If  only  alkalies  are  to  be  determined,  add  ammo- 
nia and  ammonium  carbonate,  filter,  and  separate  magnesia  from  the 
alkalies  by  any  of  the  usual  methods. 
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The  results  of  this  process  have  been  very  satisflactory.  Out  of  a  large 
number  of  analyses  the  fodlowing  duplicate  has  been  selected  as  being 
snfiBcieut  to  show  the  accuracy  of  the  work.  It  may  be  remarked  that 
in  the  case  of  this  margarite  (a  very  basic  silicate)  the  mass  was  bat 
slightly  sintered  together. 

Margarite. — Gaitiesvillej  Ga. 

1.0300  grsmmeB  gave  0.0440  alkali  chlorides  =  0.0233  Na80=2.26  per  cent. 
1.0243  grammes  gave  0.0435  alkali  chlorides =0.0231  Na80  =  2.25  per  cent. 
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(Bulletin  No.  10.) 


The  pnblioatioiiB  of  the  United  Btatee  Geological  Surrey  mo  i88ae4  in  Moordanoe  with  the  ftalate^ 
approved  Maroh  8, 1879,  which  dedaree  that— 

"  The  publications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operationi,  geolog- 
Icid  and  economic  maps  illustrating  the  resources  and  dassifloationB  of  the  lands  uid  wporim  upon  gen- 
eral and  e^nomic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Surrey 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  uid  reports 
of  said  Surrey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  director,  but  other- 
wise in  ordinary  octavos.  Three  Uiousand  copies  of  each  shall  be  published  for  sdentiflc  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received  in  ex- 
change shall  be  the  property  of  the  United  estates  and  form  a  i»art  of  the  library  of  the  organisation : 
And  the  money  resulting  flrom  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the 
United  States." 

On  July  7, 1882,  the  following  Joint  resolution,  referring  to  all  Government  publications,  was  passed 
by  Congress: 

That  whenever  any  document  or  report  shall  be  ordered  printed  by  Congress,  there  shall  be  printed 
in  addition  to  the  number  in  each  case  stated,  the  "  usual  number  "  [1,900]  of  copies  for  binding  and 
distribution  among  those  entitled  to  receive  them. 

Under  these  general  laws  it  will  be  seen  that  none  of  the  survey  publications  are  furnished  to  it  for 
gratuitous  distribution.  The  3,000  copies  of  the  annual  report  are  distributed  through  the  document 
rooms  of  Congress.  The  1,000  copies  of  each  of  the  publications  are  distributed  to  the  ofBicers  of  the 
legislative  and  executive  departments  and  to  stated  depositories  throughout  the  United  States. 

Except,  therefore,  in  those  cases  where  an  extra  number  of  any  publication  is  supplied  to  this  office 
by  special  resolution  of  Congress,  as  has  been  done  in  the  case  of  the  second,  third,  fourth^  uid  fifth 
annual  reports,  or  where  a  number  has  been  ordered  for  its  use  by  the  Secretary  of  the  Interior,  as  in 
the  case  of  Williams's  Mineral  Resources,  the  survey  has  no  copies  of  any  of  its  publications  for  gratu- 
itous distribution. 

ANNUAL  REPORTS. 

Of  the  Annual  Reports  there  have  been  already  published: 

I.  First  Annual  Report  to  the  Hon.  Carl  Schurs,  by  Clarence  King.  1880.  8^.  79  pp.  1  mMip,-^A» 
preliminary  report  describing  plan  of  organisation  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geological  Survey  for  1880-*81,  by  J.  W.  PowelL 
1882.    8<'.    Iv,  588  pp.    61  pi.    1  map. 

ni.  Third  Annual  Report  of  the  United  States  Geological  Survey,  1881-*82,  by  J.  W.  PowelL  1888. 
S^.    xviil,  564  pp.    67  pL  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-'88,  by  J,  W,  PowelL  1884. 
BP.    xii,  478  pp.    85  pL  and  maps. 

The  Filth  Annual  Report  is  in  press.  • 

MONOGRAPHS. 

So  far  as  already  determined  upon,  the  list  of  the  Monographs  is  as  follows : 
I.  The  Precious  Metals,  by  Clarence  King.    In  preparation. 

n.  Tertiary  History  of  the  Grand  Cafion  District,  with  atlas,  by  Capt  C.  B.  Datton.    Published, 
m.  G^eolo;!^  of  the  Comstock  Lode  and  Washoe  District,  with  atlas,  by  George  F.  Becker.    Pub- 
lished. 
lY.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    Published. 

V.  Copper-bearing  Rocks  of  Lake  Superior,  by  Prof  R  D.  Irving.    Published. 

VI.  Older  Mesosoic  Flora  of  Virginia,  by  Prof.  Wm.  M.  Fontaine.    Published. 

VII.  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  S.  Curtis.    Published. 
VnL  Paleontology  of  the  Eureka  District,  Nevada,  by  Charies  D.  Walcott    In  press. 

IX.  Brachiopoda  and  Lamellibranchiata  of  the  Green  Maris  and  Clays  of  New  Jersey,  by  S.  P. 
Whitfield. 
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ADVERTISEMENT. 

Geology  and  Mining  Industry  of  LeadTille,  with  atlas,  by  8.  F.  Bmmons.    In  preparation. 
(Geology  of  the  Eureka  Mining  District,  Nerada,  with  atlas,  by  Arnold  Hague.    In  prepazattoo. 
Lake  BonneTille,  by  G.  K.  Gilbert    In  preparation. 

Binooerata.    A  Monograph  on  an  extinct  order  of  Ungnlates,  by  Pro!  Oi  C.  Marsh.    In  preparation. 
I  Sanropoda,  by  ProC  0.  C.  Marsh.    In  preparation. 

I  Stegosanria,  by  Prof.  O.  C.  Marsh.    In  preparation. 

Of  these  Monographs,  Kos.  II,  m,  lY,  Y,  YI,  and  YII  are  now  published,  tIsi 
n.  Tertiary  Histoid  of  the  Qtand  Gtflon  Distrlott  with  mtiss,  by  O.  B.  I>atton,  Cmpt  IT.  &  A.   VB8L 
I  40.    264  pp.    42  pL  and  atlas  of  20  double  sheeto  folio.    Pzioe  $10.12. 

I  HL  Geology  of  the  Comstock  Lode  and  Washoe  Distilet,  with  atlas,  by  G.  F.  Becker.    1882.    40. 

I  XY,  422  pp.    7  pL  and  atlas  of  21  sheets  folio.    Price  $11. 

lY.  Comstook  Mining  and  Miners,  by  Eliot  Lsvd.    1888.  40.    xiv,451pp.    8pL    Prioe$1.60. 
I  Y.  Copper-bearing  Bocks  of  Lake  Superior,  by  Pro!  R  1>.  Irving.    1888.    40.    zvi,  464  pp.    29  pL 

Prioel . 

YL  Contributions  to  the  Knowledge  of  the  Older  Mesosolo  Flora  of  Ylrgini^  by  Wbl  H.  Fdntaino. 

1888.    40.    xi,144pp.    64 L    64 pL    Prioel . 

YIL  SUTsr-Iead  Deposits  of  Bureka,  Kerada,  by  Joseph  &  Curtis.    1884.    40.    xiii,  200  pp.    16  pU 

PzioeO 

Nos.  Ym  and  IX  are  in  press-  and  will  soon  appear.  The  others,  to  which  numben  are  not  as- 
signed, are  in  preparation. 

BULLEXmS. 

The  Bulletins  of  the  Survey  will  contain  such  papers  relating  to  the  general  purpose  of  its  woriL  sa 
do  not  properly  come  under  the  heads  of  Anhdal  Rkpobtb  or  Mohoqraphb. 

Bach  of  these  Bulletins  will  contain  bat  one  paper,  and  be  complete  in  itself.  They  will,  however, 
be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into  volumes  of  convenient  siae.  T» 
fisoilitate  this,  each  Bulletin  will  have  two  paginations,  one  proper  to  itself;  and  one  which  belongs  t» 
it  as  part  of  the  volume. 

Of  this  series  of  Bulletins  Nos.  1,  2,  8,  4,  6,  6,  7,  8,  9  and  10  are  already  published : 

1.  On  Hypersthene-Andesite  and  on  Tridinio  Pyroxene  in  Augitic  Bocks,  by  Whitman  Cross,  with  a 
Geological  Sketch  of  BuffiJo  Peaks,  Colorado,  hy  &  F.  Emmons.  1883.  9P.    42  pp.  2  pL  Price  10  cents. 

2.  Gold  and  Silver  Conversion  Tables,  giving  the  coining  value  of  Troy  ounces  of  fine  metal,  Ac,  by 
Albert  Williams,  jr.    1883.  29.    ii,  8  pp.    Price  6  cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  .Devonian  along  the  meridian  of  7tP  aO',  ftom  Tompkina 
County,  N.  Y.,  to  Bradfdrd  County,  Pa.,  by  Henry  a  Williams.     1884.  99.  86  pp.  Price  6  cents. 

4.  On  Mesosoic  Fossils,  by  Charles  A.  White.  1884.  S9.  36  pp.  9  pi.    Price  6  cents. 
6.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett  1884.  8°.  825  pp. 

Price  20  cents. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    99.    43  pp.    Price  5  cents. 

7.  Mapoteca  Geologica  Americana.  A  catalogue  of  geographici^  maps  of  America  (North  and  South), 
1762-1881,  by  Jules  Marcou  and  John  Belknap  Marcou.    1884.    99.    184  pp.    Price  —  cents. 

8.  On  Secondary  Enlargements  of  Mineral  Fr  agments  in  Certain  Bocks,  by  B.  D.  Irving  and  C  B, 
Yanhise.    1884.    99.    66  pp.    Price  10  cents. 

9.  A  Beport  of  the  Work  done  in  the  Washington  Laboratory  during  the  iiaoal  year  1888-*84.    F.  W. 
g                                 Clarke,  chief  chemist ;  T.M.  Chatard,  assistant.    1884.    8<>.  40  pp.  Price  6  cents. 

^  10.  On  the  Cambrian  Faunas  of  North  America.   Preliminary  studies  by  Charles  Doolittle  Walcoit. 

1884.    8°.    74  pp.    Price  6  cents. 
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A  Iburth  series  of  publications  having  special  reference  to  the  mineral  resooroea  of  the  United  Statea 
is  contemplated.  Of  that  series  the  first  has  been  published,  vis  :  Mineral  Beaouroes  of  the  United 
States,  by  Albert  Williams,  Jr.    1883.    99.    xvii,  818  pp.    Price  60  cents. 

Correspondence  relating  to  the  publications  of  the  Survey,  end  all  remittanoea,  which  must  be  by 
postal  note  or  money  order,  should  be  addressed  to  the 

DniCTOR  OF  THB  UXEtlD  STATSS  GIOLOQIGAL  SUBTBT, 

ITflifchiflfWM.  D.  C. 
WASHnroToir,  D.  C,  Augiut  81, 1884. 
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Department  of  the  Intebiob, 
United  States  Geological  Survey, 

WoHhington  D.  0.,  July  1, 1884. 

Sib:  Herewith  I  have  the  hoDor  to  transmit  the  first  of  my  prelimi- 
nary studies  on  the  Cambrian  Faunas  of  North  America. 

The  faunas  studied  are  under  discussion  at  the  present  time,  and  an 
early  publication  is  desirable. 
Very  respectftilly, 

GHABLES  D.  WALGOTT. 
Hon.  J.  W.  Powell, 

Director  XT.  8.  Oeologieal  Survey. 
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ON  THE  CAMBRIAN  FAUNAS  OF  NORTH  AMERICA. 


PRELIMINARY    STUDIES. 


Bv  Charles  D.  Walcott. 


REVIEW  OF  THE  FAUNA  OF  THE  SAINT  JOHN  FORMATION 
CONTAINED  IN  THE  HARTT  GOIjIiECTION  AT  CORNEIili 
UNIVERSITY/ 

During  the  summer  of  1877  the  writer  visited  Saint  John,  N.  B., 
and  taking  advantage  of  information  kindly  given  by  Mr.  6.  F.  Mat^ 

^The  term  ''Saint  John  Group"  was  first  proposed  in  1865  (Observations  on  the 
Geology  of  Southern  New  Brunswick,  Fredericton,  N.  B.,  pp.  26-32)  by  Messrs.  L.  W. 
Bailey,  G.  F.  Matthew,  and  C.  F.  Hartt.  Subsequently,  Mr.  J.  W.  Dawson  (Acad.  Geol., 
2nd  ed.,  p.  638,  1868)  proposed  to  substitute  the  name  Acadian  for  the  same  forma- 
tion. He  says :  ''This  formation  has  as  yet  been  known  as  the  Saint  John  Group ;  but 
I  think  this  name  unsuitable,  both  on  account  of  the  number  of  places  known  as  Saint 
John,  and  on  account  of  the  variety  of  formations  occurring  near  Saint  John,  in 
New  Brunswick,  and  would  therefore  propose  for  the  group  now  under  consideration^ 
characterized  by  Paradoxides,  Conocephalites,  &c.,  and  the  oldest  known  member  of 
the  PalsBOzoic  of  America,  the  name  Acadian  Group,  by  which  I  hope  it  will  be  known 
to  geologists  in  whatever  part  of  America  it  may  be  recognized." 

The  geographic  area  bearing  the  name  of  Acadia  is  defined  by  Mr.  Dawson  (/fruf., 
p.  5)  as  "distinguished  from  all  the  neighboring  parts  of  America  by  the  enormons 
and  remarkable  development  within  it  of  rocks  of  the  Carboniferous  and  Triassic  sys- 
tems." This  certainly  renders  the  name  inapplicable  as  a  substitute  for  a  well-defined 
local  name  previously  given  to  the  formation  under  consideration. 

Saint  John,  N.  B.,  is  quite  as  well  known  as  Trenton,  New  York,  from  which  the 
well-known  Trenton  limestone  is  named.  We  would  not  give  as  a  reason  for  chang- 
ing that  name  that  other  towns  in  the  United  States  bear  the  name  of  Trenton. 

Mr.  Matthew,  in  speaking  of  the  Saint  John  formation,  says  (Trans.  Roy.  Soo. 
Canada,  vol.  i,  p.  87, 1882) :  "From  these  reports  and  from  the  map  it  will  be  seen 
that  the  strata  of  the  Saint  John  Group  fill  a  number  of  narrow,  trough-like  basins 
lying  between  the  Bay  of  Fnndy  and  the  central  Carboniferous  area  of  New  Bruns- 
wick. Of  these  basins,  that  on  which  the  city  of  Saint  John  is  situated  is  the  most 
important,  and  it  is  here,  also  that  the  life  of  the  period  can  be  studied  to  the  best 
advantage.  The  Saint  John  basin  lies  diagonally  across  the  ridges  of  Huronian  rock 
that  are  found  in  the  eastern  part  of  Saint  John  County ;  and  touches  the  ridge  of 
Laureutian  rocks  that  divides  this  county  from  Kings." 

I  cannot  but  think  that  if  we  pay  attention  to  the  law  of  priority.  Justice  to  the 
original  discoverers  of  this  group  requires  that  the  name  of  Saint  John  formation 
should  be  used  as  expressing  the  division  of  the  Lower  Cambrian,  so  well  developed 
at  Saint  John. 

The  name  Saint  John  or  Acadian  cannot  well  be  applied  to  the  Newfoundland  or 
Braintree  Paradoxides  beds.  The  thr&  localities  present  local  difierences  and  char- 
acters which,  while  permitting  their  being  united  under  the  general  term  Lower  Cam- 
brian, render  it  necessary  to  use  a  local  name  for  the  formation  in  each  of  the  widely- 
separated  localities. 
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tliew,  obtaiucd  a  large  collection  of  fossils  from  tbe  typical  localities 
at  h>aint  Jobii,  Ratcliff's  Millstream,  and  Portland,  from  which  Mr. 
C.  F.  Hartt  procured  the  collection  described  by  him  in  the  second 
edition  of  Dawson's  Acadian  Geology.  Subsequently  when  working 
over  the  material,  it  was  with  great  difficnlty  that  more  than  the  com- 
mon species  could  be  identified  from  the  descriptions,  and  few  figures 
givien  in  the  Acadian  Geology.  The  writer  at  that  time  formed  the 
plan  of  illustrating  the  original  typical  Hartt  collection  and  also  the 
entire  fauna,  as  far  as  possible.  His  own  collection  afterward  went  to 
the  Museum  of  Comparative  Zoology  at  Cambridge,  Mass.,  and  it  was 
not  until  the  latter  part  of  1883  that  the  trustees  of  Cornell  University 
came  in  possession  of  the  Hartt  collection.  Through  the  co-operation  of 
Mr.  H.  S.  Williams,  paleontologist  of  the  university,  the  loan  of  the  col- 
lection was  obtained  for  the  purpose  of  illustrating  the  type  specimens 
and  such  other  material  as  would  add  to  our  knowledge  of  the  fauna. 
In  writing  to  Mr.  L.  W.  Bailey,  of  Fredericton,  K.  B.,  and  Mr.  6.  F. 
Matthew,  to  secure  their  co-operation,  the  writer  learned  for  the  first 

I  time  that  Mr.  Matthew  was  engaged  on  a  monograi>h  of  the  fauna  of 

the  Saint  John  formation.  The  plan  of  illustrating  the  entire  fauna 
was  at  once  changed  so  as  to  include  only  the  Hartt  collection,  and  Mr. 

{,  Matthew  was  requested  to  propose  specific  names  for  the  new  species 

with  the  exception  of  one  form  with  which  the  writer  wished  to  connect 
the  names  of  Mr.  Hartt  and  Mr.  Matthew,  the  two  gentlemen  who  first 
gave  to  the  scientific  world  a  definite  knowledge  of  this  early  Cambrian 
group.  Mr.  Matthew  kindly  accepted  this  proposal,  and  the  writer 
proceeded  with  the  work,  using  only  the  material  contained  in  the  Hartt 
collection. 

Mr.  Matthew's  valuable  paper  on  the  genus  Paradoxides  of  the  Saint 
John  Group,  has  already  appeared  (Trans.  Roy.  Soc.  Canada,  vol.  i, 
1882),  and  from  it  we  learn  that  he  recognizes  three  well-defineii  8i>ecie8 
and  six  varieties:  Paradoxides  lamellatus^  Hartt:  P.  lamellaiuHj  var. 
LoricatuSj  Matthew ;  P.  Acadic^iSj  Matthew  ;  P.  Eteminicus^  Matthew; 
P.  Eteminmis^  vars.  suricoides,  breviatusy  Quacoensis^  Malicitus  and  pan- 
tificalis. 

(  In  the  Hartt  collection  we  find  as  the  types  of  P.  lamellatus  a  portion 

■  J  of  the  head  of  two  specimens.    The  species  appears  to  be  of  rare  occur- 

j  rence.    Mr.  Matthew  illustrates  but  a  fragment  of  the  head  of  a  speci- 

:'  1  men  which  he  considers  as  indicating  a  variety  of  P.  lameUatwt. 

j  Two  other  species  occur  in  the  collection  that  were  not  named  by  Mr. 

'  I  Hartt.    P.  AcadicuSj  Matt.,  is  represented  by  the  larger  portion  of  an 

entire  individual,  and  P.  EteniinictiSj  Matt.,  by  numerous  fragments  of 
the  head.  The  P.  Micmuc,  figured  by  Mr.  Dawson  (Acad.  Geol.  2d  ed., 
p.  657),  is  not  represented  in  the  collection,  and  Mr.  Matthew  writes  me 
that  the  original  specimens  were  destroyed  in  the  great  Saint  John  fire 

1^  of  1877,  and  that  he  is  unable  to  identify  the  species.    The  figiii«  is  a 

restoration,  <aud  no  description  accompanies  it;  on  this  aecoantitap- 

.^  (290) 


J 


■    II  ■■! 
■I 
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pears  best  to  drop  the  name  from  the  list  of  species  composing  the  Saint 
John  fauna,  as  an  undefined  and  undetermined  species. 

In  reviewing  the  fauna  as  shown  in  the  Hartt  collection,  we  find 
the  Echinodermata  represented  by  single  detached  plates  of  one  species, 
BocyHtites  primcevus,  Bill.  A  somewhat  similar  form  occurs  in  the  Me- 
nevian  group  of  Wales,  under  the  name  of  Protooystites  MenereMiSj 
Hicks. 

Among  the  Brachiopods,  Lingulaf  Dawsonij  Matt.,  Acrothele  Mat- 
thewij  Hartt,  Oholella  transversa^  Hartt.,  Obolella,  sp.,  Orthis  Billingsij 
Hartt,  and  Orthis^  sp.  ?,  show  how  rich  and  varied  this  class  must  have 
been  at  the  time  of  the  deposition  of  the  Saint  John  formation. 

The  new  type  representing  the  Gasteropoda,  Harttia  Matthewi,  is  of 
special  interest  owing  to  its  being  the  oldest  representative  of  the  class 
known  on  the  !North  American  continent,  and  the  section  of  the  family 
which  it  approaches  most  nearly  is  doubtfully  known,  if  at  all,  below 
the  Tertiary  system.  The  species  Palcea^cmeaf  Acadicay  is  as  yet  doubt- 
fully referred  to  the  gasteropoda. 

Of  the  Pteropoda  there  are  three  species,  Hyolithes  Acadicay  Hartt, 
H.  DanianuSj  Matt.,  and  H.  Mianac,  Matt.  The  former  is  not  unlike  H. 
primordialiSj  Hall  (Sixteenth  Ann.  Bep.  K.  Y.  State  Gab.  Kat.  Hist., 
p.  135*),  of  the  Potsdam  sandstone  of  Wisconsin,  and  the  second  ap- 
proaches H.  cinctuSj  Barr.  (Syst.  Sil.  Boh6me,  vol.  iii,  p.  78),  of  the 
Gambrian'  of  Bohemia. 

The  class  Poecilopoda,  order  Trilobita,  is  the  dominant  type  in  the 
Saint  John  fauna,  as  it  is  in  all  the  known  Cambrian  faunas,  and  is  rep- 
resented by  Agnostus  Aca^i/iv^j  Hartt;  MicrodUcus  Dawsoniy  Hartt,  M. 
punctatuSy  Hartt ;  Paradoxides  lamellatuSj  Hartt,  P.  AcadicuSy  Matt.,  P. 
Eteminicusy  Matt;  and  varieties  suricoidesy  breviatuSy  MalicituSy  pontifi' 
calls  and  Quacoensis;  Conocoryphe  Matthetviy  Hartt,  O.  eleganSy  Hartt,  C. 
Walcottiy  Matt.,  0.  {Salteria)  Baileyiy  Hartt;  Ptychoparia  Robbiy  Hartt, 
P.  Ouangondia/nay  Hartt,  and  variety  Aurora;  P.  quadratOy  Hartt,  P. 
OresteSy  Hartt,  and  variety  ThersiteSy  and  P.  tener,  Hartt. 

Mr.  Hartt,  described,  in  addition  to  these,  ConocephaHtesgemini-spinosus 
=  Conocoryphe  Matihewi;  Conocephaliies  formosus  =  Ptychoparia  Uobbi; 
Oonooephalites  Aurora  =  Ptychoparia  Ouangondianay  variety  Aurora; 
Conocephaliies  Halli  =  Ptychoparia  Orestes;  Conocephaliies  Thersites  = 
Ptychoparia  OresteSy  varietj'  Thersites;  Conocephaliies neglectus  =  Ptycho- 
paria tener.  It  is  with  great  reluctance  that  I  reduce  the  above-named 
species  to  varieties  and  synonyms  of  other  species,  and  it  was  not  until 
after  many  comparisons  and  a  study  of  all  the  material  in  the  collection 
that  it  was  done.  Good  figures  are  given  of  the  types  of  each  of  Mr. 
Hartf  8  species,  and  the  student  has  before  him  the  original  descriptions, 
so  that  he  can  judge  for  himself  and  not  entirely  rely  upon  the  writer 
to  form  his  opinion  of  the  value  of  the  species. 

*  The  Cambrian  system,  as  referred  to  in  this  paper,  is  that  series  of  strata  oharao- 
tericed  by  the  first  fauna  of  Barraude. 
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In  review  we  find  14  genera,  26  species,  and  6  varieties,  distributed 
as  follows :  Echiuodermata,  1  genus,  1  species  ;  Brachiopoda,  5  genera, 
7  species;  Gasteropoda,  1  genus,  1  species;  Pteropoda,  1  genus,  3 
species;  Trilobita,  6  genera,  14  species,  6  varieties. 

That  Mr.  Matthew's  researches  will  increase  this  number  of  species 
there  is  little  doubt,  and  it  is  not  improbable  that  some  of  the  species 
of  Mr.  Hartt  which  are  placed  in  this  paper  as  synonyms  of  some  others 
may  yet  prove  to  be  distinct. 

Mr.  Matthew  states  (Trans.  Eoy.  Soc.  Canada,  vol.  i,  p.  89)  that 
among  the  collections  made  by  the  Canadian  Geological  Survey  in  New 
'^\  Brunswick,  Mr.  Billings  recognized  fragments  of  the  genera  Ellipto- 

H  :  cephalus  and  Salterella,  and  the  remains  of  two  species  of  Hyolithes. 

^^  Besides  these,  there  are  the  supposed  plant  remains,  Palseophycus, 
Eophyton,  etc.,  of  the  higher  divisions  of  the  Saint  John  Group.'' 

While  studying  the  species,  the  question  of  their  correct  generic  ref- 
erence came  up,  and  a  number  of  species  of  three  different  genera  were 
found  to  be  arranged  under  the  genus  Conocephalites,  a  genus  that, 
with  the  greatest  respect  for  the  opinion  of  its  author  and  his  work,  I 
cannot  see  the  way  clear  to  accept.  The  reasons  for  this  will  be  found 
under  remarks  on  the  genus  Ptychoparia.  The  new  subgenus  Salteria 
may  be  of  doubtful  subgeneric  value,  but  with  the  characters  of  C,  (Sal- 


..  teria)  venulosOj  Salter,  before  us,  a  subgeneric  group,  appears  to  be  in- 

i  '!  dicated. 


1;  The  fauna  of  the  Saint  John  Group  has  been  most  happily  compared 

by  authors  with  that  of  the  Paradoxides  fauna  of  Bohemia,  Wales,  and 
Sweden.  The  resemblance  to  that  of  the  Menevian  of  Wales  is  very 
striking,  and  the  relationship  so  close  that  we  are  in  doubt  if  there  are 
not  more  identical  species  than  Microdiscus  punctatus  in  the  two 
faunas. 
The  more  closely  related  species  are  : 


Saint  Joun.  Menbvian. 

Obolella  transversa Obolella  sagittalis. 

i  I  j  AgnostuB  Acadicus Agnostus  Cambrensis. 

Microdiscus  punctatus Miorodiscns  punctatus. 

Conocoryphe  Matthew! Conocoryphe  Solyeosis. 

Conocoryplie  elegans Conocoryphe  bufo. 

!  '  C.  (Salteria)  Baileyi C.  (Salteria)  yenoloaa. 

Ptychoparia  Robbi Ptychoparia  apphwAia. 


A  comparison  with  the  Swedish  Paradoxides  fauna  gives : 

i\  )  Saint  John.  Swedish. 

j  1 1  Obolella  transversa Obolella  sagittalis. 

I  !  Agnostus  Acadicus Agnostus  brevifirons. 

j  Conocoryphe  Matthewi Conocoryphe  exaulans. 

:  '■  j  Conocory phe  elegans Conocoryphe  Dalmani. 

Ptychoparia  Uobbi Ptychoparia  criatata. 
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With  the  Bohemian  Paradoxides  fauna : 

Saint  John.  Bohemian. 

Agnostns  Acadicas Agnostns  integer. 

Hyolithes  Dauianns Hyolithes  cinctns. 

Conocoryphc  Matthewi Conocoryphe  coronatos. 

Conocoryphe  clegaus Conocoryphe  Snlzeri. 

Piychoparia  Robbi Ptychoparla  Emmrichi. 

Mr.  Matthew  calls  attention  to  the  close  interrelationship  of  the  spe- 
cies of  the  Saint  John  Paradoxides  and  to  the  fact  that  they  belong  to 
a  gronp  characterized  by  a  continuous  eye-lobe,  a  feature  developed  in 
Paradoxides  rv^ulosus^  Corda  (Syst.  Sil.  £oh6me.,  vol.  i,  p.  374),  of  Bo- 
hemia. In  the  genus  Anopolenus  (Quar.  Jour.  Geol.  Soc.,  vol.  xxi, 
p.  177)  the  eye-lobes  are  continuous,  but  of  a  different  character  from 
the  Saint  John  Paradoxides.  OUnellus  asaphoides  (Amer.  Jour.  Sci.^  vol. 
xiii,  p.  265)  shows  a  continuous  eyelobe  in  some  of  the  younger  stages 
of  development,  a  character  not  retained  in  the  adult  individual. 

In  comparing  the  Saint  John  fauna  of  Saint  John  with  that  of  other 
localities  of  the  Saint  John  fauna  in  North  America,  the  first  to  be  noted 
is  that  of  Manuel's  Brook,  near  Conception  Bay,  Newfoundland,  as  de- 
scribed by  Mr.  J.  F.  Whiteaves  (Amer.  Jour.  Sci.,  3d  ser.,  vol.  xvi,  p. 
224, 1878). 

Mr.  Whiteaves  identifies  of  the  Saint  John  fauna :  Agnostus  Acadious^ 
Microdiscus  Dawsoni,  Microdiscus  punctatuSj  ParadoxideSj  sp.  f ,  C.  {Sal- 
ieria)  Baileyiy  Ptychoparia  tener,  Piychoparia  Orestes  f. 

On  the  authority  of  Mr.  Alex.  Murray,  the  shales  containing  this  fauna 
are  considered  by  Mr.  Whiteaves  as  lower  than  the  strata  from  which 
Mr.  Billings  obtained  a  strongly-marked  Cambrian  fauna  that  he  refers 
to  the  Menevian  Group  (Can.  Nat.,  2d  ser.,  vol.  vi,  p.  470, 1872). 

Prom  this  horizon  Mr.  Billings  described  ObolelUi  f  misery  Siraparol- 
Una  remotay  Hyolithes  excellenSy  Paradoxides  tefielluSj  Paradoxides  de- 
ooruSy  P.  {Anopolenus)  t^cnustuSy  Agraulos  affiniSy  A.  socialiSy  A.  strenuuSy 
Ptychoparia  (Solenopleura)  communis. 

Mr.  Billings  also  describes  Sienotheca  pauper  and  Scenella  retioulatay 
from  Conception  Bay,  the  stratigraphic  horizon  being  a  little  above  the 
Manuel's  Brook  shales  containing  the  Saint  John  fauna.  To  these  we 
have  to  add  the  large  Paradoxides  Bennettiy  Salter  (Quart.  Journ.  Geol. 
Soc.,  vol.  XV,  p.  552,  1859),  and  Bathyurus= Solenopleura  gregariay  Bill- 
ings (Pal.  Foss.,  vol.  i,  p.  3G3,  1865),  from  the  Paradoxides  slates  of 
Saint  Mary's  Bay,  Newfoundland,  which  gives  a  total  of  fourteen  de- 
scribed species  from  Paradoxides  beds  above  the  Saint  John  fauna. 

From  the  sections  given  by  Mr.  Murray  (G^ol.  Surv.  Newfoundland, 
p.  157, 1881),  we  learn  that  the  shales  carrying  the  Saint  John  fauna 
are  the  lowest  fossiliferous  strata  in  Newfoundland,  and  that  the  Para- 
doxides beds  above  carry  a  fauna  unlike  the  Saint  John  fauna.  This 
proves  the  latter  fauna  to  be  the  oldest  known  on  the  American  conti- 
nent, and  when  compared  to  the  older  Cambrian  faunas  of  Wales,  to 
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be  low  down  in  the  Meiieviaa  if  not  represeatatiTe  of  that  of  portiona  of 
the  Harlech  aod  Longmyod  groups. 

Near  Saiot  John,  K  B.,  there  is  a  commiDgliog  of  representattTS 
species  that  are  distribated  in  the  St.  David's  section  of  Wales,  from 
the  Harlech  to  the  Upper  MeoeTiao,  a  fact  that  tells  as  plainly  tiiat  we 
need  not  took  for  a  close  similarity  in  the  succession  of  iodividaal 
species  iu  sections  of  the  same  relative  geologic  position  when  widely 
separated.  The  physical  conditions  of  environment  and  the  geographic 
distribntioa  of  species  tend  to  variation  in  the  assemblage  of  forms  at 
localities  but  slightly  separated,  and  still  more  when  widely  distant  from 
each  other. 

Id  the  Braintree  argillites  there  are  four  species,  Syolitkea  l^iaieri, 
Waleott  (this  boUetin),  Paradoandes  Harlani.  Green  (Amer.  Joam.  Set, 
vol.  XXV,  p.  336, 1S34),  Ptyckoparia  Rogerai,  Waleott  (this  bulletin),  and 
Agraulos  quadrangularis,  Whitfield  (Boll.  Amer.  Mas.  Nat.  Hist,  vol.i, 
p.  147,  1884). 

Hyolithet  Shateri  is  closely  allied  to  SyoUtkea  exceUmt,  Billings  (PaL 
Poss.,  vol.  ii,  pt  1,  p.  70, 1874). 

The  Paradoxidea  Harlani  is  of  the  type  of  Paradoxidet  Bemetti,  of 
Kewfoundland,  as  found  above  the  Saint  John  fanna,  and  corresponds 
to  the  Bohemian  group  of  the  genus  typified  by  P.  sptnoatu,  Boeok,  and 
the  Meuevian  P.  Hickaii,  Salter.  Agrauloa  quadrangularis,  Whitfield,  is 
a  type  present  in  the  Paradoxidee  horizon  in  yewfoondland,  aa  A.k- 
cialis,  A.  »trenuu8,  and  A.  affi,nis,  Billings  (Pal.  Foss.,  voL  ii,  pt.  1,  p.  71), 
in  the  Menevian  of  Wales,  as  A.  longio^kalua,  Hicks  (Qnar.  Jonr.OeoL 
Soc.,  vol.  xxviii,  p.  17C),  in  Bohemia,  as  A.  ceticepkiUuSf  Barrande  (Syst. 
Sil.  Bohfime.,  vol.  i,  p.  405).  Ptychoparia  Bogersiia  more  of  the  tTpettf 
Pty<Aoparia  Emmrichi,  Barrande,  of  Bohemia. 

Up  to  the  present  time  no  other  localities  of  the  Paradoxides  fonna 
have  been  discovered  in  North  America. 

The  relations  of  the  Saint  John  fauna  to  the  remaining  portion  of  the 
Paradoxides  fauna  iu  Newfoundland  we  have  mentioned,  bat  as  yet  no 
section  has  shown  the  connection  of  the  Paradoxides  fauna  with  that<tf 
the  next  superior  or  Georgian  fanna.  As  I  am  engaged  od  a  review  4^ 
the  latter  fauna,  the  discossion  will  be  omitted  here  to  appear  in  a 
pax>er  on  that  portion  of  the  Cambrian  fiuina. 


Genus  EOCYSTITES,  Billings.  ^ 

EooYSTiirBs  PBOLSvns,  Billings. 
Plate  i,  fig.  i. 
EoogttiUt  priaumit,  BlUiugs,  1866,  Acadian  Qeoiagj,  DawBoa,  2tt  ad.,  p.  643. 

So  description  accompanies  the  illnstration  of  the  sJDgle  plate  of  this 
form,  and,  in  fact,  little  can  be  said  of  it  ft«m  the  material  in  the  col* 
lectioO' 
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The  plates  are  polygonal  in  outline,  variable  in  size  and  form,  elevated 
at  the  center,  and  ornamented  by  9, 10,  or  11  principal  ridges  radiating 
from  the  center  with  smaller  ridges  coming  in  between  the  larger  ones, 
usually  showing  a  pentagonal  arraugement.  The  plates  vary  from  3  to 
5  millimeters  in  diameter.  It  is  quite  x)robable  that  a  new  generic  form 
is  indicated,  but  in  its  relations  to  other  genera  nothing  can  be  de- 
termined. Protocystites  Menevensis^  Hicks,  evidently  belongs  to  a  sim- 
ilar type,  if  not  to  the  same  genus. 

Formation  and  locality. — Cambrian.  Saint  John  formation,  Batcliff's 
Millstream,  N.  13. 

Genus  LINGULA,  Bruguidre. 
LiNGULA  f  Dawso::^i,  Matthew. 

Plate  V,  fig.  8. 
Lingular  Da  wsoni  J  Matthew,  1884.    MSS. 

Shell  small,  broadly  subelliptical,  subattenuate  towards  the  beak; 
margins  gradually  expanding  and  curving  from  the  beak  to  the  center, 
where  the  shell  has  its  greatest  width,  and  thence  narrowing  towards 
the  front,  which  is  broadly  rounded.  General  surface  depressed  con- 
vex, becoming  more  convex  towards  the  beak. 

Surface  marked  by  fine  undulating  concentric  lines  crossed  by  radi- 
ating lines  that  are  seen  only  by  the  aid  of  a  strong  magnifying  glass. 

In  form  this  species  ap^vo^ches  Lingulellaferrugineaj  Salter  (See  Man. 
Brit.  Foss.  Brach.,  Davidson,  vol.  iii,  p.  336),  of  the  Menevian  forma- 
tion of  Wales  quite  closely,  but  with  only  a  specimen  of  the  ventral  (f ) 
valve  to  compare  with  it,  it  is  difficult  to  satisfactorily  determine  its 
specific  relations. 

Formation  and  locality, — Cambrian.  Saint  John  formation,  Saint 
John,  K.  B. 

The  following  notice  of  a  larger  shell  than  Acrothele  Matthetvi  appears 
on  page  644  of  the  Acadian  Geology  as  a  new  species  of  Lingula : 

^'Lingula,  n.  sp.,  Hartt,  differs  from  the  above  {A.  Matthetoi)  in  being 
almost  straight  in  front,  broadly  rounded  at  the  sides,  and  narrowed 
towards  and  pointed  at  the  umbo.  It  was  also  larger,  thicker,  and 
more  convex." 

The  original  specimen  I  have  failed  to  find  in  the  collections,  and  no 
form  corresponding  to  it  has  been  observed. 

Genus  ACBOTHELE,  Linnarsson. 

AOBOTHKLE  Matthewi,  Hartt,  sp. 

Plate  i,  figs.  4y  4a. 
JAngula  Matthewi,  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  644,  fig.  221. 

Descriptim. — "  Dorsal  valve,  circular  in  outline  or  very  slightly  wider 
than  long,  extremely  flat,  the  convexity  being  scarcely  noticeable ;  shell 
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very  tbiii ;  on  each  side  a  segmeDt,  aaclt  as  would  be  cat  off  by  a  chord 
runniiig  irom  the  ambo  to  the  extremity  of  the  traQSverse  diameter,  it 
slightly  tnrued  up  on  the  margin. 

"Inside,  a  strong  mesial  ridge,  rounded  and  of  moderate  width,  nms 
&om  tlie  ambo  to  a  point  a  little  beyood  the  middle  of  the  shell ;  at  the 
umbo  this  ridge  bears  a  small  nailhead-like  process  or  swelliug,  and 
there  are  two  mionte  and  extremely  short  secondary  ridges,  originaliog 
from  the  head  of  the  primary,  and  extending  obliquely  baekwards.  In- 
ner surface  marked  with  nameroas  indistinct  and  irregular  conceDtrie 
strise ;  outer  surface  not  visible." 

A  study  of  the  type  specimen  of  this  species,  which  is  a  cast  of  the 
interior  of  the  dorsal  valve,  leads  to  its  reference  to  the  genus  Acrothele, 
as  it  presents  characters  shown  in  a  typical  form  of  Acrothele,  A.  atdh 
sidua,  White  (Expl.  and  Surv.  West  100th  Merid.,  vol.  iv,  pt.  1,  p.  34), 
from  the  Oambrian  of  Utab.  On  the  list  left  by  Professor  Hartt,  ref- 
erence is  made  to  specimen  Ko.  342  as  Obolut  {Digcina)  nttwfiui,  sp.  dov. 
This  specimen  presents  the  characters  of  a  ventral  valve  of  Acrothele, 
and  is  of  the  form  that  the  ventral  valve  of  A.  Matthewi  wonld  prob- 
ably have,  and  althongh  not  associated  with  it  at  Saint  John,  I  have 
little  hesitancy  in  referring  toitas  the  ventral  valve  of  A.  JIfaftAcuii.  It 
is  illustrated  on  plate  i,  fig.  4a. 

Formation  and  hcality. — Cambrian.  Saint  Johii  fonnatiou,  Saint 
John  and  Batcliff's  Millstream,  N.  B. 

Genus  OBOLELLA,  Billings. 

.  Obolella  tbanstebsa,  Hartt. 

Plate  i,  figH.  5,  5a. 

Oiolella  traturena,  Hartt,  1^66,  Acadiau  Ooolog;,  Dawaon,  2d  ed.,  p.  644.) 

*'A  very  small,  transversely  oval  species,  from  Coldbrook,  Saint  John." 

The  above  is  all  the  description  by  the  author  of  the  species  and  no 

figure  is  given,  but,  with  the  typical  material  used  by  him  before  me, 

there  is  little  difScuIty  in  recognizing  the  species. 

It  is  closely  allied  to  Obolella  sagittali«,  Salter,  and  Mr.  Davidson's 
description  of  that  species  (Geol.  Mag.,  vol.  v,  p.  309,  1868)  reads  u 
though  it  were  drawn  from  the  Saint  John  specimens.  Figures  an 
given  of  the  interiors  of  the  two  valves. 

Obolella  T  vtuer,  Billings  (Pal.  Fos.  vol.  ii,  pt.  1,  p.  69,  1874),  is  a 
closely  allie<l  species  from  the  Saint  John  formation  horuon.  TSo  fig- 
ures accompany  the  description. 

Formation  and  locality. — Oambrian.  Saint  John  formation,  Cold- 
brook,  Saint  John,  TS.  B. 

Obolella,  si>.  undt. 

What  appears  to  be  a  second  species  occurs  with  the  preceding.  Tbc 
form  is  more  elongate,  the  surface  is  ooncentrioally  striated  with  fln* 
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lines,  aud  the  interior  appears  to  be  less  strongly  marked  by  the  mus- 
cular scars. 

Genus  OETHIS,  Dalman. 
Obthis  Billtngsi,  Hartt. 

Plate  i,  figs.  1,  Ifr-d. 
OrihU  Billingsi,  Hsati,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  644,  fig.  223. 

Description. — "  Shell  subquadrate  to  semicircular,  broader  than  long; 
greatest  width  at  the  hinge-line;  moderately  convex ;  greatest  thickness 
at  about  the  middle ;  depressed  in  front.  Hinge-line  straight.  Dorsal 
valve  semicircular  or  subquadrate;  depressed,  with  a  shallow  sinus 
running  from  the  umbo  to  the  front.  Umbo  not  elevated  above  the 
hinge-area,  which  is  very  narrow,  and  marked  by  fine,  parallel  longitud- 
inal striaB.  Hinge-plate  bearing  two  slight  incurved  internal  processes. 
Ventral  valve  more  arched  than  the  dorsal,  with  a  narrow,  flat  margin 
produced  in  the  plane  of  the  valve.  Hinge-area  triangular,  concave, 
and  marked  with  fine  parallel  lines.  Umbo  elevated  above  hinge-line 
about  one-fourth  of  length  of  shell.  Foramen  triangular  and  of  moderate 
size.  Surface  ornamented  by  about  thirty  prominent  roiinded,  radiat- 
ing plicffi,  increasing  in  width  towards  the  margin,  becoming  less  ele- 
vatCNd  and  slightly  curved  toward  the  ears,  crossed  by  a  number  of  dis- 
tinctly marked,  concentric,  nquamose  lines  of  growth,  and  numerous 
fine  concentric  striaB.  The  radiating  plicae  increase  by  bifurcation, 
which  takes  place  at  about  one-third  the  distance  from  the  umbo  to  the 
margin." 

The  figure  accompanying  the  above  description  is  that  of  a  rather 
transverse  ventral  valve,  on  which  the  radiating  costae  are  unusually 
strong.  They  also  bifurcate  in  a  manner  observed  in  but  one  other 
specimen  in  the  collection.  At  first  sight  this  shell  will  be  separated 
as  a  distinct  species  from  the  variety,  having  sharp,  somewhat  distant 
ribs  radiating  from  the  beak,  with  finer  ribs  appearing  between  them  on 
the  cast,  but  other  specimens  occur  where  the  two  surface  characters 
are  Rhown  on  the  same  shell,  and  give  the  impression  that  we  have  a 
single  variable  species,  the  two  extremes  of  which  are  shown  in  our 
figures  It  Id,  of  plate  i.  The  crowding  together  of  the  Increased  num- 
ber of  ribs  on  the  costate  variety  gives  the  bifurcating  character  to  the 
ribs  or  oostae. 

The  ventral  valve  of  0.  Billingsi  is  little  elevated,  in  this  respect  be- 
ing unlike  other  Cambrian  species,  and  there  does  not  appear  to  be 
any  nearly-related  species  of  Orthis  in  strata  of  Cambrian  age.  OrthU 
jSicJcsiy  Salter  (see  Davidson's  Mou.  Brit.  Foss.  Brach.,  vol.  iii,  p, 
230),  is  the  prevailing  form  in  the  Menevian  of  Wales,  and  in  some  of 
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its  phases  resembles  0.  BUlingsi.  Among  the  Swedish  forms  the  latter 
may  be  compared  with  0,  exporecta^  Linnarsson  (Bihang  till  K.  Svenska 
Vet.  Akad.  Handlingar.  Band.  3,  N:o.  12,  p.  12, 1876). 

Formation  and  locality. — Cambrian.    Saint  John  formation,  EatclifPs 
Millstream  and  Saint  John,  N.  B. 

Orthis,  sp.  t 

Plate  i,  fig.  la. 

Associated  with  the  preceding  at  Saint  John,  there  is  a  small  single 
dorsal  (f )  valve  of  a  species  of  O  rthis  that  appears  to  be  distinct  from 
O.  BUlingsi.  A  moderately  well-defined  median  sinus  is  shown  and 
the  surface,  as  preserved  in  the  cast,  was  somewhat  finely  ribbed. 
Professor  Hartt  refers  to  a  new  species  of  Orthis  as  not  being  suffi- 
ciently well  represented  to  warrant  its  description,  but  gives  another 
specimen,  fig.  Ic,  plate  i,  as  the  form.  This  I  consider  as  a  variety  of 
0.  BUlingsi,  and  the  shell  under  consideration  may  only  have  the  same 
position  when  a  larger  series  comes  to  be  studied. 

Genus  HABTTIA,  n.  gen. 

This  generic  name  is  proposed  for  a  unique  little  shell  found  in  as- 
sociation with  fragments  of  trilobites  of  the  genera  Paradoxides  and 
Ptychoparia. 

Description. — ^A  small,  oval,  patelliform  shell,  having  a  low,  broad 
ridge  originating  on  the  posterior  (?)  side  of  the  interior  that  supports 
a  subcordate  shield-like  expansion  which  extends  out  over  the  anterior  (!) 
portion  of  the  interior  when  we  look  down  into  the  shell.  The  broad 
base  of  the  ridge  and  the  general  character  of  the  shield-like  extension 
are  well  shown  in  the  figure  on  plate  i,  fig.  3. 

The  character  of  the  apex  is  unknown,  as  the  only  representation  of 
the  genus  and  si>ecies  is  in  the  form  of  a  cast,  showing  the  Interior  of 
the  central  portion  and,  aroiind  the  margins,  the  cast  of  the  apparently 
smooth  outer  surface. 

The  interior  ridge  and  shield-like  expansion  is  of  a  peculiar  character, 
and  unlike  that  of  any  described  recent  or  fossil  form  known  to  me.  It 
is  so  well  marked  that  there  is  little  hesitancy  in  proposing  a  new 
genus  for  its  reception.  The  genus  may  be  included  in  the  GidyptrsQi- 
dsB  nearest  the  genus  Crepidula,  if  we  compare  the  shield-like  expao- 
sion  with  the  shelf  or  shelly  partition  of  Orepidnla.  However  dose 
or  distant  its  relations  to  the  latter,  it  certainly  appears  to  be  the  le^ 
resentative  of  the  Calyptrseidse  type  in  the  Cambrian,  and  adds  another 
form,  showing  the  differentiation  of  the  invertebrate  fauna  in  the  old- 
est fauna  yet  known  on  the  American  continent. 

The  generic  name  is  in  honor  of  Mr.  0.  F.  Hartt.    With  it  I  wish  tQ 
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associate  that  of  Mr.  G.  F.  Matthew,  the  discoverer  of  the  Oambrian 
age  of  the  Saint  John  formation. 

Hakttia  Matthewi,  n.  sp. 

Plate  i,  fig.  3. 

The  characters  of  this  species  have  already  been  given  under  the 
description  of  the  genus. 

The  base  of  the  shell,  as  shown  in  the  specimen,  measures  2.5°*'°  by 
3.5"'".  It  was  probably  a  little  larger,  as  the  true  margin  is  not  to  a 
certainty  clearly  shown. 

There  is  no  reference  or  record  number  attached  to  the  specimen, 
and  nothing  is  said  of  it  in  Mr.  Hartt's  notes  as  published  by  Mr. 
Dawson.  A  scratched  outline  around  the  specimen  shows  that  it  had 
been  noticed,  but  whether  by  one  of  the  collectors  of  the  specimens  or 
by  Mr.  Hartt  is  unknown. 

Formation  and  locality. — Cambrian.  Saint  John  formation.  The 
character  of  the  slate  and  the  embedded  fossils  is  similar  to  that  of 
the  material  from  Eatcliff's  Millstream,  and  it  was  associated  in  the 
collection  with  specimens  from  that  locality. 

Genus  PAL^ACMEA,  H.  &  W. 
Pal^aomea  f  AoADioA,  Hartt. 

Plate  i,  fig.  6. 
DUcina  Acadica,  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  644,  Fig.  222.. 

Description. — <<  Shell  elliptical  in  outline;  sides  more  or  less  straight. 
Conical,  but  very  depressed.  Apex  apparently  central.  Surface 
marked  with  a  number  of  deep,  concentric,  irregular,  sharp  furrows, 
not  always  continuous,  and  often  breaking  up  into  smaller  grooves, 
and  all  these  seem  at  times  to  be  impressed  with  lighter  lines  running 
nearly  parallel  with  them.  Of  the  large  furrows  from  nine  to  ten  can 
usually  be  counted.  The  whole  surface  of  the  shell  is  marked  with  a 
great  number  of  delicate  raised  lines  radiating  from  the  summit  to  the 
circumference,  and  just  visible  to  the  naked  eye." 

An  examination  of  several  specimens  of  this  species,  including  the 
types,  leads  me  to  think  with  Mr.  R.  P.  Whitfield  (Bull.  Amer.  Mus. 
"Sot.  Hist.,  vol.  i,  p.  141, 1884),  that  it  is  not  a  true  Discina,  but  prob- 
ably a  univalve  shell,  allied  to  Palaeacmea  or  Stenotheca.  The  ma- 
terial in  the  coUectiou  is  very  poor  and  fragmentary ;  so  much  so  that 
the  generic  reference  is  to  be  considered  as  merely  provisional. 

Formation  and  locality. — Cambrian.  Saint  John  formation,  Batcliffs 
Millstream,  N.  B. 
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Genas  HYOLITHES,  Eichwald. 
Htolithes  A0AD10A5  Hartt 

Plate  ii,  fig.  5. 
Tkeoa  Aoadioa,  Hartt.    Label  on  specimen. 

Form  an  elongate  triangular  pyramid,  tapering  gradually  and  imi- 
formly  to  an  acute  extremity.  Transverse  section  subtriangolar,  about 
twice  as  wide  as  high ;  the  lateral  angles  acute  from  compreasicn  in  tihe 
specimens  in  the  collection.  Ventral  face  slightly  arched;  anterior 
margin  extending  forward  in  a  semicircular  subspatulate  extension. 
Dorsal  surface  rather  strongly  convex.  Aperture  unknown,  but  un- 
doubtedly oblique,  judging  from  the  character  of  the  extension  of  the 
ventral  side. 

Operculum  unknown. 
I  i  Surface  of  shell  marked  by  concentric  lines  of  growth,  parallel  to  the 

margin  of  the  aperture,  and  exceediugly  fine  longitudinal  strisB  visible 
only  by  the  aid  of  a  strong  magnifier. 

In  general  form  this  species  approaches  very  closely  to  Hyolitkm 
AmericanuSj  Billings  (Can.  Nat.  n.  ser.,  vol.  vi,  p.  215,  1872),  but 
equally  so  to  the  Devonian  H.  aclisj  Hall  (PaL  N.  Y.,  vol.  v,  pt,  2,  p. 
197,)  except  in  the  more  rounded  dorsal  side. 

Owing  to  the  imperfect  condition  of  preservation  of  the  species  illus- 
trated from  the  Menevian  group  of  Wales,  it  is  difficult  to  make  com- 
parisons with  them.  Professor  Hartt's  specific  name  is  retained,  as  the 
probabilities  are  that  the  form  is  different  from  the  American  Potsdam 
and  Georgian  si>ecies,  although  allied  to  H.  primardialiSj  Hall  (Six- 
teenth Ann.  Eep.  State  Cab.  Nat.  Hist.,  p.  135,*  1863),  and  also  the 
Menevian  forms  of  the  genus  in  Wales. 

Formation  and  locality, — Cambrian.  Saint  John  formation,  BatclilTs 
Millstream,  N.  6. 

Htolithes  Danianus,  Matthews. 

Plate  ii,  figs.  7, 7a,  b. 
HyoUtheB  DanianuSy  Matthews,  1884,  MSS. 

Form  that  of  an  extremely  elongate  rounded  subtriangular  pyramid 
that,  in  some  examples,  curves  a  little  to  one  side  as  it  becomes  grad- 
ually attenuate  towards  the  apex.  Transverse  section  semieiliptical; 
moderately  convex  on  the  ventral  side  and  still  more  so  on  the  doisaL 
Ventral  face  flattened  and  almost  concave  along  the  center,  ronnding 
up  on  each  side  to  the  somewhat  rounder  lateral  angles.  Dorsal  fnoe 
not  very  strongly  convex  transversely.    Form  of  aperture  unknown. 

Associated  operculum  broad  oval,  or  subcircular  in  general  form. 
The  side  corresponding  to  the  ventral  side  of  the  shell  carves  regu- 
larly, but  is  not  as  convex  as  the  opposite  side.    The  umbo  ia*  sitiiatod 

(300) 


WALCoiT.)  FAUNA  OP   THE   SAINT   JOHN   FORMATION.  21 

about  four-fifths  the  distance  from  the  dorsal  margin,  and  extends 
laterally  as  a  low,  rounded  ridge  towards  the  rounded  angles  formed 
by  the  union  of  the  ventral  and  dorsal  sides  of  the  operculum }  just  in 
front  of  these  ridges  a  sb'ght  depression  exists,  also  a  depressed  area 
back  of  the  umbo,  or  towards  the  dorsal  margin ;  the  inner  side  shows 
a  sharp  ridge  corresponding  to  the  umbonal  ridges  on  the  outside,  and 
also  a  sharp,  short,  elevated  ridge  between  the  ventral  margin  and  the 
position  of  the  umbo  on  the  outer  surface.  The  general  body  of  the 
shell  of  the  operculum  appears  to  have  been  quite  thin. 

Surface  of  the  shell  marked  by  transverse,  concentric  undulations  of 
growth  that  arch  slightly  forward  on  the  ventral  side.  Outer  surface 
of  the  operculum  marked  by  fine  concentric  stri®  and  very  fine,  some- 
what obscure,  radiating  striaB ;  inner  surface  with  fine,  slightly  irregu- 
lar, radiating  lines  or  striae. 

There  is  considerable  range  of  variation  in  the  form  of  the  shells  of 
this  species.  In  some  the  flattening  of  the  ventral  side  is  lost,  and 
only  a  convex  surface  is  shown,  and  the  dorsal  surface  has  a  narrow 
longitudinal  line  on  each  side  of  the  center.  The  curvature  of  the  shell 
also  varies  considerably.  A  number  of  specimens  of  the  operculum  are 
associated  with  the  shells,  but  none  were  observed  attached  before  the 
mouth  of  the  shell. 

One  unusually  curved  shell  having  a  nearly  round  section,  was  la- 
beled Orthoceras  t  n.  sp.,  by  Professor  Hartt,  as  traces  of  what  ap- 
pear to  be  septa  are  shown.  The  distances  between  the  septa-like  par- 
titions are  unequal,  and  in  other  specimens  this  is  seen  to  be  owing  to 
the  filling  of  cracks  across  the  tube. 

This  species  recalls  Syolithes  cinctuSy  Barrande  (Syst.  Sil.  Bohdme., 
vol.  iii,  plate  ix,  figs.  8-12),  and  the  form  of  the  associated  operculum  is 
also  similar. 

Formation  and  locality, — Cambrian.  Saint  John  formation,  BatclifTs 
Millstream,  N.  B. 

Hyolithes  Miomac,  Matthew. 

Plate  ii,  fig.  6. 
HyolUkea  Micmao,  Matthew,  1884,  MSS. 

Form  that  of  an  extremely  elongate,  rounded,  subtriangular  pyramid 
that  becomes  gradually  attenuate  towards  the  apex.  The  true  trans- 
verse section  is  not  preserved,  owing  to  the  crushing  down  of  the  shell, 
and  appears  to  have  been  semielliptical  or  rounded  subtriangular. 

Form  of  aperture  and  operculum  unknown. 

Surface  of  the  shell  smooth  externally;  the  interior  is  marked  by  fine, 
raised,  longitudinal  lines. 

In  form  this  species  is  not  unlike  Hyolithes  DanianuSj  but  the  smooth 
outer  surface  and  striated  inner  surface  distinguishes  it  from  that  and 
also  any  other  described  species  known  to  me. 
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Dimensions :  Length  of  specimen  20"™^  width  at  apertare  4"". 
Formation  and  locality. — Cambrian.     Saint  John  formation,  asso- 
ciated with  Microdiscus  punctatiis  at  BatclifPs  Millstream,  N.  B. 

Genus  AGNOSTUS,  Brongniart 
Agnostus  Acadicus,  Hartt 

Plate  ii,  figs.  2,  2a-«. 

Agnottus  Acadicus^  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  655. 
Agnositu  similiSy  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  656. 

Description. — "Head  minute,  transversely-elliptical,  or  sabcircular; 
breadth  and  length  about  equal,  convex  but  very  depressed,  outlines  in 
front  and  on  the  sides  slightly  straightened.     A  narrow,  flattened,  and 
J  1  but  very  slightly  elevated  border  goes  round  the  front  and  lateral 

\  \  margins.    This  is  separated  from  rest  of  shield  by  a  narrow,  shallow, 

flat  space,  or  groove,  which,  on  going  posteriorly  along  the  lateral  mar- 
gins, loses  gradually  in  width  toward  the  posterior  angles  of  shield, 
{{■]  which  are  rounded.    Glabella  a  little  less  than  two-thirds  the  length  of 

shield,  long  elliptical,  depressed  convex,  but  more  elevated  than  other 
parts  of  the  shield,  about  twice  as  long  as  broad,  bounded  anteriorly 
and  laterally  by  a  sharp,  rather  deep  groove  concentric  to  the  outer 
one  above  described.  A  well-marked  transverse  furrow,  arching  back- 
wards, separates  the  anterior  third  of  the  glabella  as  a  subcircular  lobe. 
Posterior  part  of  glabella  rounded,  but  impressed  on  each  side  by  a  lit- 
tle lobe  situated  in  the  angle  between  the  cheek-lobe  and  the  glabella. 
These  little  lobes  are  about  one-quarter  the  size  of  the  anterior  glabellar 
lobe.  Cheeks  of  the  same  width  throughout,  and  uniting  in  front  of 
the  glabella,  being  bounded  by  the  two  concentric  grooves  above  men- 
tioned. Posteriorly  they  are  rounded ;  in  width  they  are  rather  greater 
than  the  glabella.  They  are  convex,  more  elevated  along  their  inner 
jjjj  margin,  but  sloping  outward  roundly  and  evenly.    Glabella  with  its 

S||  lobes  project  considerably  beyond  posterior  margin.    Sur£Etce  smooth. 

^11  Pygidium  of  this  species  (?)  of  about  the  same  outline  as  cephalic  shield. 

The  posterior  a>ud  lateral  margins  have  a  slight,  raised  border,  separated 
from  lateral  lobes  by  a  shallow  but  well-marked  groove  running  par 
allel  to  the  margin.  This  groove  widens  at  the  point  where  it  bends  to 
go  forward  along  the  sides  in  such  a  way  as  to  encroach  on  and  thin  out 
the  marginal  fold,  and,  just  before  reaching  the  anterior  margin,  it  nar- 
rows itself  from  the  inner  side  so  as  to  cause  the  lateral  lobes  to  widen 
somewhat  anteriorly.  These  are  narrow,  flattened,  about  half  as  wide 
as  the  middle  lobe,  narrowing  to  a  point  just  behind  the  middle  lobe, 
where  they  do  not  unite.  The  medial  lobe  is  about  five-sixths  of  length 
of  pygidium,  shield-shaped,  flattened,  convex,  more  elevated  than  the 
lateral  lobe.  Its  anterior  border  is  slightly  concave  in  the  middle. 
The  lateral  angles  are  rounded,  and  the  lobe  is  contracted  a  little  an- 
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teriorly.  It  is  bounded  by  two  deep  and  well-marked  farrows,  which 
join  one  another  in  the  middle  of  the  marginal  farrow,  forming  a  pointed 
arch.  Medial  lobe  projecting  farther  forwards  than  the  lateral  ones. 
A  little  spine  is  situated  on  its  mesial  line  about  one-fourth  its  length 
from  front.    Surface  smooth." 

After  a  careful  study  of  all  the  specimens  in  the  collection,  fifteen  in 
number,  I  am  unable  to  make  out  sufi^cient  differences  between  the  form 
described  as  A.  Acadicus  and  that  given  as  A.  similisy  to  establish  two 
species.  There  is  a  certain  range  of  variation  in  the  specimens  as 
pointed  out  by  Mr.  Hartt,  but  that  is  so  variable  and  owes  its  origin  so 
largely  to  the  condition  of  preservation  of  the  various  specimens  that 
it  is  not  evident  that  two  species  are  typified. 

Agfwstus  Acadicus  is  a  type  of  the  genus  that  occurs  in  the  Menevian 
of  Wales,  as  A.  Cambrensis^  Hicks  (Quart.  Jour.  G^ol.  Soc.,  vol.  xxvii, 
p.  400, 1871)  5  in  Norway,  as  A.  hrevifnma^  Angelin  (Pal.  Scan.,  p.  6, 
1852) ;  in  Bohemia  as  A.  integer j  Beyr.  (Sil.  Syst.  Boh^me.,  vol.  i,  p.  900, 
1852) ;  and  in  the  American  Potsdam  horizon  as  A.  Neon^  Hall  &  Whit- 
field (Geol.  Expl.  40th  Par.,  vol.  iv,  p.  229, 1877).  Agnostm  interstric- 
tU8^  White  (Expl.  and  Surv.,  West  100th  Merid.,  vol.  iv,  p.  38),  from 
the  Cambrian  of  Utah,  is  an  almost  identical  species,  differing  princi- 
pally in  the  postero-lateral  angles  of  the  pygidium. 

Formation  and  locality. — Oambrian,  Saint  John  formation,  Saint  John, 
N.B. 

Genus  MIOEODISCUS,  Emmons. 
MiOBODisous  Dawsoni,  Hartt 

Plate  ii,  figs.  3,  3a. 
MicrodiBcttB  J)aw9oniy  Hartt,  1868.    Acadian  Geology,  Dawson,  2d  ed.,  p.  654. 

Description. — '<  Oephalic  shield  semi-lunar,  with  thickened  border 
crossed  by  numerous  grooves  running  perpendicularly  to  the  circumfer- 
ence. Glabella  convex,  narrow,  rounded  in  front,  conical  and  pointed 
behind,  projecting  beyond  posterior  border,  without  furrows  or  occipital 
groove.  Cheeks  convex,  no  eyes,  and  no  traces  of  sutures.  Posterior 
angles  of  shield  with  backward  projecting  spines.  Pygidium  subtrian- 
gular,  with  curved  outlines,  rounded  in  front  and  behind ;  middle  lobe 
distinctly  marked,  and  divided  into  six  segments ;  lateral  lobe  also  di- 
vided, furnished  with  a  narrow  border.'' 

This  is  a  beautiful  little  trilobite  that  is  quite  distinct  from  described 
species  of  the  genus. 

There  are  but  three  specimens  in  the  collection,  and  none  show  the 
head  and  pygidium  united. 

Formation  and  locality. — Oambrian.  Saint  John  formation,  BatclifPs 
Millstream,  N.  B. 
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MiORODisous  PUNOTATUS,  Salter. 

Plate  ii,  figs.  1,  lo-o. 

liiarodiaoM  punotatutf  Salter,  1864,  Qaart.  Jonrn.  GeoL  Soo.,  voL  xx,  p.  237,  plate 
ziii,  fig.  11. 

Microdi8€U8  punciahu,  Whiteaves,  1878,  Amer.  Joam.  Sol.,  3d  Aer.,  vol.  xri,  p.  225. 

MicrodiwM  pulohelluSf  Hartt.    Name  proposed  (No.  14)  on  list  of  foesils  sent  to  Mr. 
J.  W.  Dawson. 

Head  semi-elliptical  in  outline,  rather  strongly  convex,  and  bord^«d 
on  the  front  and  sides  by  a  depressed  farrow  and  raised  rim,  the  farrow 
containing  numerons  short  farrows  perpendicular  to  the  margin,  as  in 
M.  Dawsonij  but  not  as  strongly  marked.  The  posterior  border  is  strong 
back  of  the  cheeks,  and  has  the  furrow  continuing  from  the  sides ;  a 
very  narrow  rim  extends  back  of  the  glabella ;  eyes  and  fieu^ial  suture 
entirely  absent. 

Olabella  elongate  conical,  extending  backward  in  a  strong  spine  as 

long  as  the  glabella  in  medium-sized  specimensandnearlyas  broad  at  the 

base.    In  some  examples  the  spine  is  shorter  and  smaller.    The  glabella 

r  {'  rises  above  the  level  of  the  cheeks  and  is  about  three-fifths  the  length  of 

the  head,  bordered  by  strong  dorsal  furrows  that  are  connected  in  front 
by  a  straight  furrow  with  the  depressed  groove  within  the  anterior  mw- 
ginal  border,  perceptibly  marked  by  two  pairs  of  oblique  glabellar  fur- 
\l  rows  in  some  examples.    Cheeks  convex,  prominent,  strongly  defined 

ij    '  by  the  dorsal  and  marginal  furrows. 

i  I  Thorax  unknown. 

The  pygidium,  associated  with  the  head  of  this  species  in  great  num- 
bers, has  the  same  general  outline  as  the  head.    The  narrow  marginal 
rim  is  well  defined  all  around,  widest  at  the  sides ;  anterior  marginal 
^  furrow  very  distinct;  median  lobe  elongate-conical,  extending  back 

nearly  to  the  marginal  groove ;  nine  anchylosed  segments  are  indicated 
by  eight  rather  strong  transverse  furrows ;  lateral  lobes  strongly  convex, 
no  furrow  appearing  back  of  the  anterior  marginal  groove. 

Surface  finely  punctate,  the  punctsB  being  rather  large  as  compared 
with  the  depth. 

Dimensions  of  a  rather  broad  head:  Length,  exdusive  of  spine, 

3.5™";  breadth,  5°»™;  occipital  spine,  3"*";  pygidium,  length,  3.76"", 

breadth,  6™". 

This  is  an  abundant  and  well-marked  species.    Mr.  Hartt  evidently 

I  intended  to  describe  it,  as  the  name  is  given  in  his  list,  and  selected 

specimens  were  mounted  on  blocks,  one  of  which  bears  the  nsane 
Uodiscus  pulchelltiSj  Hartt,  n.  g.,  n.  sp.  There  is  considerable  variation 
in  the  relative  proportion  of  the  length  and  breadth  of  the  head,  also 
of  the  pygidium  in  different  specimens,  owing  to  an  original  variation, 
and  also  distortion  from  compression  in  the  shales. 
Mr.  Whiteaves  states  that  this  species  was  first  detected  in  flie 
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Primordial  slates  of  Saint  John,  N.  B.,  by  the  late  Mr.  E.  Billiiigs.  It 
has  since  been  observed  in  rocks  of  tlie  same  age  on  the  Kennebecasis 
Eiver,  N.  B.,  where  it  was  collected  by  Mr.  G.  F.  Matthew. 

The  pygidium  is  very  similar  to  that  of  Microdiscus  spedosus^  Ford 
(Amer.  Jour.  Sci.,  vol.  vi,  p.  137,  1873). 

In  comparing  witli  the  figures  of  M.  punctatus  given  by  Mr.  Salter,  it 
is  observed  that  the  nuchal  spine  of  M,  punctatus  is  longer  and  more 
slender,  and  the  surface  of  the  cephalic  shield  and  pygidium  are  punc- 
tate, whereas,  in  the  Saint  John's  specimens,  the  surface  is  smooth.  In 
event  of  the  two  forms  proving  distinct  on  a  comparison  of  specimens, 
I  propose  that  Mr.  Hartt's  name,  M.  pulchellus,  be  given  to  the  American 
species. 

Formation  and  localities. — Cambrian.  Saint  John  formation,  Eatcliff 's 
Millstream,  N.  B.,  and  Manuel's  Brook,  near  Conception  Bay,  New- 
foundland. 

Genus  PAEABOXIDES,  Brongniart. 

Paeadoxides  lamellatus,  Hartt. 

Plato  iii,  figs.  2,  2a. 

Paradoxides  lamellatuSf  Hartt,  I86d,  Acadian  Geology,  Dawson,  2d  ed.,  p.  656. 
Paradoxides  lamellatuSj  var.  loricatuSf  Matthew,  1882,  Trans.  Boy.  Soo.  Canada,  p.  105. 
plate  ix,  fig.  19. 

Description. — "This  is  a  small  species  distinguished  from  several 
others  found  with  it  by  the  presence  of  a  number  of  sharp  perpendic- 
ular laminae  on  the  anterior  lobe  of  the  glabella." 

The  types  of  this  species  consist  of  the  casts  of  portions  of  two  heads, 
both  of  which  are  illustrated  on  plate  iii.  It  is,  as  stated  by  Mr.  Hartt, 
distinguished  from  the  associated  species  by  the  sharp  perpendicular 
laminae  or  ridges  in  front  of  the  glabella. 

Mr.  Matthew  has  indicated  a  variety  as  P.  lamellatus,  var.  loricatus. 
The  elevated  ridges  on  the  front  of  glabella  are  variable  in  the  two  type 
specimens,  and  I  should  not  consider  the  variation  cited  by  Mr.  Matthew 
as  of  sufficient  importance  to  establish  a  varietal  name,  especially  as  he 
suggests  the  idea  that  the  transverse  ridges  or  interrupted  elevated  lines 
owe  their  origin  to  the  condensation  of  the  frontal  area  by  transfer  to 
the  glabella ;  this  would  necessarily  induce  a  great  variation  in  the  form 
and  arrangement  of  the  elevated  lines  in  relation  to  each  other,  although 
they  might  retain  their  general  relation  to  the  frontal  margin. 

Formation  and  locality. — Cambrian.    Saint  John  formation,  Portland, 

a  little  northward  of  Saint  John,  N.  B. 

• 

Pabadoxides  Acadicus,  Matthew. 

Plate  iii,  fig.  3,  3a. 

Paradoxides  Acadicua,  Matthew,  1882,  Trans.  Roy.  Soc.  Canada,  p.  103,  Plate  ix,  figs. 
16-18. 

Mr.  Hartt  recognized  several  species  of  paradoxides  and  indicated 
them  in  his  list,  but  did  not  name  or  designate  the  specimens,  owing  to 
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his  Dot  having  time  to  work  out  the  details  (Acadian  Geol.,  2d  ed.,  p. 
657,  1868).  One  of  these  Mr.  Matthew,  in  his  valaable  paper  on  the 
Paradoxides,  has  named  P.  Acadums^  describing  it  as  follows : 

^'The  anterior  margin  is  regularly  rounded  and  strongly  arched  back- 
ward. The  marginal  fold  is  moderately  convex  and  about  twice  as 
wide  at  the  extremity  as  in  front  of  the  glabella.  The  flat  area  is  very 
small,  and  at  the  suture  about  as  wide  as  the  marginal  fold. 

^^The  glabella  is  about  an  eighth  longer  than  wide.  It  expands  regu- 
larly from  the  base  to  a  point  somewhat  in  advance  of  the  fourth  for- 
row,  whence  it  is  regularly  rounded  to  the  front 

^<  The  glabellar  furrows  are  all  heavily  cut.  The  first  two  cross  the 
axis  of  the  glabella ;  of  these  the  flrst  is  arched  decidedly  backward, 
and  is  somewhat  more  heavil^^  impressed  in  the  outer  than  in  the  middle 
third.  The  second  furrow  strongly  indents  the  glabella  parallel  to  the 
transverse  axis ;  it  is  more  lightly  impressed  in  the  middle  quarter 
than  elsewhere.  The  two  anterior  forrows  are  in  pairs.  The  third 
fails  to  cross  the  glabella  by  less  than  a  third  of  the  glabella's  width; 
it  begins  within  the  margin  of  the  glabella  and  is  directed  forward  at 
an  angle  of  about  fifteen  degrees.  The  fourth  furrow  begins  on  the 
edge  of  the  glabella,  and  scarcely  extends  one-quarter  of  the  way 
across  it.  « 

^'The  occipital  ring  is  more  than  twice  as  long  as  wide ;  it  is  regularly 
convex  and  moderately  arched  vertically ;  a  little  behind  the  middle  of 
the  ring  is  a  short  tuberculous  spine.    In  some  of  the  largest  heads  the 
\    !  middle  half  of  the  ring  is  raised  into  a  broad,  rather  flat,  lobe  which 

bears  the  spine.  The  occipital  furrow  is  more  strongly  impressed  in 
the  outer  quarter  than  in  the  middle. 

^'The  posterior  margin  is  moderately  arched  backward;  the  fold  is 
regularly  convex  and  moderately  arched  vertically.  The  forrow  is 
scarcely  as  wide  as  the  fold,  and  is  rounded  in  the  bottom. 

<<  The  fixed  cheek  is  subtrapezoidal  in  form,  is  convex,  and  has  an  ele- 
vation at  the  posterior  inner  angle ;  it  is  strongly  depressed  in  front, 
and  the  bounding  furrows  are  distinct.  The  ocular  lobe  makes  an  open 
parabolic  curve,  and  is  prominently  raised  all  round,  but  especially  at 
the  extremities.  The  curve  of  the  posterior  third  of  the  ocular  lobe  in 
this  species  is  more  open  than  in  that  of  the  preceding  speoies  or  its 
varieties. 

11  <'  /Sei/Zp^ure.  ^Parallel  raised  lines  appear  only  on  the  front  half  of  the 

marginal  fold,  where  there  are  about  five.  Elsewhere  the  snrfoce  of  the 
test  is  covered  with  closely-set  granulations  Visible  to  the  naked  eye. 

''This  neat  little  species  is  easily  distinguished  from  all  the  preceding 
by  its  granulated  surface,  and  by  the  absence  of  raised  lines  on  the 
front  of  the  glabella.'' 

In  the  Hartt  collection  there  is  a  specimen  that  adds  materially  to 
our  knowledge  of  the  species  and  the  group  of  species  to  which  it  be- 
longs, as  fourteen  segments  of  the  thorax,  the  pygidinm,  and  a  portion 
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of  the  head  are  preserved.  The  head  parts  appear  to  be  identica}  with 
the  typical  form  described  by  Mr.  Matthew,  and  are  ornamented  by  the 
graualated  surface,  characteristic  of  the  species.  The  thorax  is  very 
broad  in  proportion  to  its  length,  even  though  the  fourteen  segments 
preserved  are  not  considered  as  entirely  forming  it.  The  allied  Bohe- 
mian type,  Paradoxides  rtigulosus,  Corda  (Syst.  Silur.  de  Boh^me.,  p. 
347)  plates  ix  and  xiii),  has  but  sixteen  segments  and  the  specimen 
under  consideration  shows  no  traces  of  more  than  fourteen ;  the  ante- 
rior segments,  however,  are  crowded  down  somewhat,  and  the  head 
pushed  to  one  side,  which  leaves  the  question  of  the  actual  number  of 
segments  unsettled.  The  median  lobe  is  crushed  together,  but  stUl 
shows  that  it  had  a  width  of  7™™  or  8™"  at  the  twelfth  segment,  the 
pleural  lobe  on  each  side  of  the  same  segment  extending  out  12°^  from 
the  median  lobe  and  terminating  in  slightly  curved  mucronate  points 
of  the  same  length  on  all  the  segments ;  posteriorly  the  median  and 
lateral  lobes  contract,  the  pleural  portion  of  the  last  four  segments  ex- 
panding and  bending  back  so  as  to  close  down  to  the  side  of  the 
pygidium ;  the  pleural  grooves  are  well  marked  and  extend  out  about 
half  way  on  the  pleural  lobe.  The  pygidium  is  the  type  of  that  of 
P.  rugulosusj  {loc.  ciU),  and  corresponds  to  figure  19  of  plate  x  of  Mr. 
Matthew's  paper  more  closely  than  any  other. 

Formation  and  locality. — The  locality  is  not  given  with  the  specimen, 
but  Mr.  Matthew  cites  the  species  from  Portland,  N.  B.,  and  the  lithe- 
logic  characters  of  the  shale, correspond  to  specimens  from  that  locality. 

Pabadoxides  ETEMmiGUS,  Matthew. 

Plate  iii,  figs.  1,  la-g, 

Paradoxides  Eteminicus,  Matthew,  1883,  Trans.  Roy.  Soo.  Canada,  vol.  i ;  p.  92,  plate 
X,  figs.  7-12. 

Mr.  Matthew  gives  a  very  elaborate  description  of  this  fine  8i)ecies 
and  divides  it  into  P.  Uteminicus  and  four  varieties,  viz:  SuricaideSj  bre- 
viatuSj  QuaooensiSj  Malicitus,  And  pontificaliSj  the  differences  separating 
each  appearing  in  the  glabella,  fixed  cheeks,  and  the  anterior  lateral 
limbs.  From  our  experience  with  the  varying  forms  of  OleneUus  from 
Nevada,  we  should  scarcely  consider  these,  on  the  evidence  given,  as 
more  than  varieties  of  one  species,  as  Mr.  Matthew  has  done.  A  num< 
bei  of  specimens  of  this  species  occur  in  the  collection.  One  head  (sp.t) 
indicates  a  trilobite  IS*'",  or  20*^*".  in  length  when  entire,  the  portion  of 
the  head  remaining  being  6^"^.  long. 

For  the  purpose  of  illustrating  the  species  of  the  Saint  John  fauna, 
known  to  me  at  present,  several  figures  of  P.  Uteminicua  are  copied  from 
Mr.  Matthew's  paper. 

Formation  and  localities, — Cambrian.  Saint  John  formation,  Portland 
and  Batclitf 's  Millstream,  N.  B. 
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A    Genus  CONOCOBTPHE,  Corda.* 

GoNOCoBTPHE  (Sabgennsf)  Matthkwi. 

Plate  IT,  flgg.  1,  In,  b. 

CimooephaUlet  Mataeiei,  Hartt,  1668,  Auuliao  Geology,  Dawson,  H  ed.,  p.  646. 
ConocqihaliUi  gemini-tpiHo»iu,  H&rtt,  1868,  AcadiEtn  0«o1ogy,  Dawson,  Sd  ed.,  p.  AGS. 

Description. — "Head  semi  circular  to  semi-elliptica],  more  than  twice 
as  wide  as  long;  front  and  lateral  margins  forming  a  regular  carve; 
posterior  margin  nearly  straight;  posterior  angles  of  shield  flattened 
and  rounded  without  spines;  margin  with  a  strong,  round,  rather  narrow 
fold,  which  becomes  narrower  and  lower  towards  the  posterior  angle  of 
shield,  where  it  disappears.  This  is  separated  from  the  cheek-lobes  by 
a  very  deep,  moderat«ly-brotul  groove.  This  groove  is  arched  forward 
in  front  by  a  large,  semi-globose  swelling,  situated  just  in  advance  of 
the  glabella,  encroaching  upon  the  marginal  fold,  causing  it  to  be  the 
thickest  on  each  side  of  this  prominence. 

"The  posterior  margin  is  also  folded,  but  the  plait  is  more  or  less  in- 
clined backwards.  The  fold  is  narrow  near  the  occipital  nug,  but  grows 
more  prominent  and  gains  in  width  towards  the  posterior  angle,  but, 
like  the  anterior  fold,  it  disappears  at  that  x>oint.  Its  coarse  is  not 
straight;  at  about  half  the  distance  of  the  outer  angle  it  beuda  slightly 
backwards  and  downwards  and  then  forwards  slightly  to  disappear  m 
the  flattened  or  rounded  angle  of  the  shield.  This  fold  is  sepiuated 
from  the  cheek-lobes  by  a  groove  shallower  and  broader  than  the  mar- 
ginal one,  which  it  resembles,  by  expanding  gradually  into  the  flattened 
space  of  the  outer  angle.  This  groove  follows  a  course  parallel  to  the 
fold  which  it  accompanies.  Length  from  occipital  furrow,  about  half 
that  of  head. 

"  Glabella  subconical,  longer  than  wide,  strongly  rounded  in  front,  and 
about  half  as  wide  anteriorly  as  posteriorly ;  length  about  that  of  whole 
shield,  strongly  convex,  bnt  less  elevated  than  the  check-lobes,  bounded 
laterally  and  anteriorly  by  deep  grooves,  the  anterior  being  not  so  deep 
as  the  posterior.  The  sides  of  the  glabella  are  impressed  and  divided 
into  lobes  by  three  pairs  of  deep  lateral  glabellar  furrows.  Those  of 
the  posterior  pair  are  the  longer  and  more  deeply  impressed,  l^ese 
furrows  begin  abruptly  at  a  point  somewhat  in  advance  of  the  middle 
of  the  longer  diameter  of  the  glabella,  and  directed  backwards  at  an 
angle  of  about  45°  to  the  autero-posterior  diameter  of  the  shield,  dis- 
appear abruptly  without  gaining  the  medial  line,  usually  extending  a 
little  more  than  the  third  of  the  distance  across  the  glabella.  Thoee  of 
the  median  pair  begin  also  on  the  bounding  groove  very  abruptly, 
only  a  little  in  advance  of  the  posterior  pair,  but  they  are  nsaally  not 
so  oblique,  and  extend  on  each  side  not  more  than  a  qaarter  of  the  dis- 
tance across  the  glabella.    The  distance  between  the  outer  extremityof 

*See  uote  ou  tbia  genas  under  remarks  on  the  genns  PtyoliopaiiA. 
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the  median  and  anterior  farrows  is  somewhat  less  than  between  those 
of  the  median  and  posterior,  and  these  bat  slightly  impress  the  sides  of 
the  glabella,  and  occasionally  are  scarcely  visible.  The  anterior  lobe  is 
abont  as  wide  as  the  one  which  follows  it. 

"Ae  occipital  furrow  is  deeply  cut  in  the  outer  third  of  its  length  and 
strongly  directed  forwards;  in  the  middle  third  it  is  not  so  deep  and  is 
quite  strongly  arched  forwards.  The  occipital  ring  is  narrow,  strongly 
convex,  and  vertically  arched,  the  sides  being  more  or  less  narrowed, 
turned  downwards  and  forwards,  being  projected  obliquely  more  or  less 
across  the  posterior  marginal  cheek-groove  towards  the  inner  posterior 
angle  of  cheek-lobe.  The  ring  projects  backwards  beyond  the  margin, 
but  not  beyond  the  posterior  lateral  angle  of  shield.  The  middle  part 
is  produced  into  a  very  short  conical  tubercle-like  spine,  directed  slightly 
backwards.  The  cheek-lobes  are  strongly  gibbous,  and  very  regularly 
arched,  the  convexity  being  stronger  anteriorly.  A  narrow,  distinct, 
wavy  ocular  ridge  begins  on  the  cheek-lobe,  just  opposite  the  anterior 
part  of  glabella,  and,  thinning  gradually  out  and  arching,  at  first  slightly 
forwards,  curves  round  and  is  directed  towards  the  outer  angle  of  cheek- 
lobe,  but  it  usually  vanishes  before  reaching  that  point.  From  its  an- 
terior outer  side  it  throws  olf  a  very  numerous  set  of  fine,  bifurcating, 
raised  lines  of  ridges.  These  lines  are  directed  outward  from  the  primary 
line  at  a  rather  acute  angle,  and  appear  to  bifurcate  several  times. 
This  ocular  ridge  is  thickened  at  its  commencement,  but  is  not  so 
strongly  marked  at  that  point  as  in  C,  BaileyL  It  is  also  more  arched 
forward  than  in  the  latter  species.  The  whole  outer  surface  of  the  shield 
is  covered  by  innumerable,  close-set,  raised  points  or  granulations,  just 
visible  to  the  naked  eye,  but  very  distinct  under  the  lens,  appearing  in 
the  impression  of  the  shield  as  minute  punctures.  These  appear  to  be 
more  distinct  on  the  convex  portions  of  the  shield.  The  raised  margins, 
cheek-lobes,  glabella,  occipital  ring,  as  well  as  the  lobe  just  in  advance 
of  the  glabella,  bear  sparsely-sown,  minute,  short  spines,  which  give  to 
the  suifkce  a  distinct  granular  appearance.  These  are  always  wanting 
in  the  furrows  and  on  the  cheek-lobes,  are  more  crowded  on  the  outer 
halves  of  the  cheek-lobes.  They  are  true  spines,  but  usually  appear  as 
granulations  on  the  casts. 

'<  In  very  young  specimens,  a  line  in  diameter,  the  shield  is  semicircu- 
lar, the  cheek-lobes  are  extremely  gibbous,  and  YiBry  much  more  convex 
than  the  glabella,  and  the  preglabellar  lobe  is  very  conspicuous." 

The  above  description  gives  all  the  characters  of  the  adult  head  of 
this  species  as  shown  in  the  specimens  contained  in  the  Hartt  collection. 
A  number  of  small  heads  show  embryonic  features,  but  as  Mr.  Hartt 
did  not  describe  these  and  Mr.  Matthew  is  at  work  on  the  species  and 
its  stages  of  development,  we  will  await  the  appearance  of  his  paper. 

Mr.  Linnarsson  unites  Conocoryphe  coronatusj  Barr.  (S3'st.  Sil.  de 
Bohfime.,  vol.  i,  p.  424,  plate  xiii,  figs.  20-26),  C.  exsulansj  Linnarsson 
(Sv.  Geol.  Unders.  Afh.,  Ser.  C,  N:o.  35,  p.  17,  1879),  C.  solvensis^ 
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Hicks  (Qaar.  Joar.  GeoL  Soc.,  vol.  xxvii,  p.  400,  plate  xvi,  fig.  8, 1871) 
and  0.  Matthewij  Hartt,  as  a  nataral  group  chiefly  characterized  by 
the  boss  or  elevation  in  front  of  the  glabella.  He  speaks  of  C.  {Elyx) 
laticep8y  Aug.  (Pal.  Scan.,  t.  5,  figs.  2-3,  1854),  as  the  nearest  allied 
from  among  Swedish  si)ecies,  and  there  appears  to  be  good  reason  for 
placing  it  very  close  to,  if  not  in  the  0.  eoranatus  groap. 

Mr.  Corda  proposed  the  generic  name  Gtenocephalos  (Prodrom.  Mon. 
bohm.  Trilobiten,  p.  142)  for  this  type  of  theOonociephalidsD,  and  in  many 
respects  it  is  a  convenient  subgeneric  term. 

I  know  of  no  American  species  from  the  Potsdam  or  Greorgian  hori- 
zons that  will  fall  within  the  groap,  although  a  species  from  the 
Georgian  horizon,  in  Central  Nevada,  Ptychoparia  Linnarssanij  Walcott 
(Pal.  Eureka  Dist.,  in  press),  has  a  boss  in  front  of  the  glabella  much 
the  same  as  that  in  0.  coronatus.  The  presence  of  large,  fr'ee  cheeks, 
well  marked  eyes,  and  facial  sutures,  places  the  species  in  the  second 
division  of  the  ConocephalidsB  under  the  genus  Ptychoporia,  or  a  sub- 
genus of  the  latter. 

Mr.  Hartt  describes  a  second  species  of  this  group  under  the  name 
Conocephalites  gemmini-spinosusy  as  follows :  ^'  Besembles  C  MaMewi^ 
but  with  wider  and  less  elevated  marginal  folds ;  cheek-lobes  much 
more  gibbous  and  semi-ovoid,  &c.,  sparsely  sown  with  minute  spines, 
grouped  two  and  two.  Bare,  at  Saint  John."  This  species  does  not  ay- 
pear  on  the  list  of  numbered  specimens,  and  I  fieul  to  find  any  specimens 
that  differ  from  the  typical  forms  of  C.  Matthewi  sufficiently  to  warrant  a 
separate  specific  name.  Under  the  circumstances  it  appears  best  to 
place  the  name  as  a  synonym  of  0.  Matthewi^  on  the  grounds  of  imper- 
fect description,  no  illustration,  no  labeled  type  specimen,  or  a  form  in 
the  collection  that  can  be  recognized  as  the  one  referred  to  by  Uie 
author.  Specimen  Ko.  91  is  referred  to  as  0.  Matthewi  var.  T.  This  is 
a  well-marked  variety  in  its  surface  characters,  as  the  scattered  tuber- 
cles of  0.  Matthewi  are  crowded  together  and  give  the  glabella,  cheeks, 
frontal  lobe,  and  margins  a  granulated  appearance  quite  unlike  0. 
Matthewi.  The  ocular-like  ridges  are  also  lost  in  the  crowding  together 
of  the  tubercles;  fig.  1  b.,  pi.  iv. 

Formation  and  localities. — Cambrian.  Saint  John  formation,  BatclifiTs 
Millstream,  Saint  John  and  Portland,  N.  B.  The  variety  (=  granulata) 
is  labeled  Cold  Brook  (=  Portland,  on  authority  of  Mr.  Matthew). 

CONOCORYPHE  Walcotti,  Matthew. 

In  a  letter  received  from  Mn  G.  F.  Matthew  May  22, 1884,  written 
since  the  preparation  of  this  paiier,  he  states  that  he  has  found  a 
species  of  Conocoryi)he  in  the  Saint  John  formation,  characterized  by 
transverse  bars  on  the  glabella,  a  granulated  but  not  tuberculated  sur- 
face, and  other  features  separating  it  from  the  other  species  of  the 
genus.    For  this  species  he  proposed  the  name  Conoooryphe  WaiootU  in 
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a  paper  '*On  the  ConocoryphidsB  of  the  Saint  John  group,  with  remarks 
on  Paradoxides,"  read  before  the  Boyal  Society  of  Canada,  May,  1884. 

Subgenus  SALTEBIA,  n.  subgen. 

Dr.  Henry  Hicks,  in  his  description  of  Srinnys  venuhaaj  refers  the 
species  to  Salter  (Brit.  Assoc.  Bep.,  18G5),  where  we  find  the  name 
used  and  the  relations  of  the  genus  to  Harpides  pointed  out,  i^nd  the 
fact  stated  that  it  has  a  great  number  of  free  segments  and  no  facial 
sutures  and  probably  no  eyes.  The  description  of  Erinnys  venulosa 
(Quart  Jour.  Geol.  Soc.,  vol.  xxviii,  p.  177),  is  of  the  type  species,  and 
gives  that  of  the  genus  as  far  as  known. 

Description.^^^^  Ovate  in  form,  being  widest  in  front,  and  surface  de- 
pressed.   The  largest  specimens  indicate  a  fossil  at  least  3^  inches  long. 

'<  Head  semicircular,  margined  all  round,  but  with  no  posterior  spines 
wider  than  the  body.  Glabella  small,  occupying  only  about  two-thirds 
of  the  length  and  about  one-fifth  of  the  width  of  the  head ;  pyramidal 
in  shape,  slightly  raised,  and  indented  by  three  pairs  of  furrows,  the 
hinder  ones  reaching  backwards  nearly  to  the  neck-lobe,  and  marking 
off  triangular  lobes  on  each  side. 

<'  There  are  no  distinctly-marked  eyes  or  facial  sutures,  but  a  tolera- 
bly strongly-raised  ridge  strikes  off  on  each  side  from  opposite  the  upper 
glabellar  lobes  towards  the  posterior  angles,  reaching  nearly  two-thirds 
of  the  distance  across.  From  these  ridges  lines  strike  off  in  each  direc- 
tion, especially  forwards,  dividing  and  subdividing  in  their  course  send 
giving  a  veined  character  to  the  whole  surface. 

*'  Thorax  composed  of  24  rings  ^  axis  narrow,  convex,  and  tapering 
towards  the  tail ;  pleurae  compressed,  grooved,  and,  including  the  spines, 
more  than  twice  as  long  as  the  rings  of  the  axis ;  spines  bent  backwards 
from  the  fulcrum,  at  which  part  the  surface  becomes  suddenly  raised 
into  a  sharp,  transverse  ridge. 

<<  The  tail  is  semicircular,  and  has  a  tolerably  strong  axis,  composed 
of  four  segments.  The  lateral  lobes  are  marked  by  four  moderately 
well-defined  ribs." 

This  is  certainly  a  very  remarkable  form,  and  is,  as  stated  by  Mr. 
Salter,  related  to  Harpides ;  still  it  does  not  appear  to  be  congeneric 
with  it. 

The  first  generic  use  of  the  name  Erinnys  of  which  we  have  record, 
was  by  Mr.  Schrank  (Faun.  Boica,  vol.  ii.  p^.  1,  p.  152,  1801),  for  a 
genus  of  Lepidoptera.  Mr.  Schrank  spelled  the  name  ^^Erynnis." 
Mr.  Agassiz  suggested  in  his  Nomenclator  Zoologicus,  1846,  that  it  be 
changed  to  Erinnys.  The  name  was  again  used  by  Mr.  J.  Thompson 
(Arch.  Ent.,  vol.  i,  1857)  for  a  genus  of  Coleoptera.  In  1865  Mr.  Salter 
proposed  it  for  the  genus  under  consideration,  and  in  1867  it  was  again 
proposed  for  a  genus  of  Coleoptera  by  Mr.  Onstalet  (Scudder  Index 
Pniver.,  p.  115).    As  Mr.  Salter's  name  was  anticipated,  it  becomes 
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necessary  to  replace  it,  and  the  name  Salteria  is  proposed  in  honor  of 
the  distinguished  paleontologist  The  generic  description,  as  far  as 
known,  is  essentially  that  of  SaUeria  venulosa.  With  it  we  may  place 
8.  Baile^y  as  it  is  an  almost  identical  species,  as  far  as  can  be  deter- 
mined from  the  head  and  pygidinm. 

GoNOCORYPHB  (Salteria)  Baileti,  Hartt. 

Plate  iTy  figs.  3, 3a ;  pi.  v,  figs.  7,  7a. 
ConooepkaUtes  Bailetfij  Hartt,  1868,  Acadian  Geology,  Dawson,  3d  ed., p.  64S. 

Description. — ^^  Head  transversely  semi-elliptical,  half  as  long  as  wide^ 
anterior  margin  in  front  more  or  less  straight ;  posterior  margin  qnite 
straight ;  posterior  angles  of  cheeks  slightly  rounded  and  nnfomished 
with  spines;  facial  suture  never  visible ;  anterior  margin  of  shield  with 
a  narrow,  very  elevated  border,  which  is  widest  and  most  elevated  in 
front,  and  grows  narrower  and  lower  posteriorly,  becoming  obsolete,  or 
nearly  so,  at  the  posterior  angle  of  the  shield.  This  border  is  separated 
from  the  other  part  of  the  shield  by  a  deep,  rather  wide  furrow,  which 
is  deepest  in  front,  but  grows  shallower  as  the  anterior  border  loses  in 
height  going  posteriorly.  General  form  of  shield  convex,  but  much 
depressed ;  glabella  more  depressed  than  the  cheek,  subtriangular,  de- 
pressed convex,  broadly  rounded  in  front,  and  separated  from  the  cheeks 
and  front  by  a  deep,  well-marked  furrow ;  width  at  base  equal  to  length, 
which  last  is  about  seven-tenths  that  of  shield ;  very  much  narrowed  in 
front.  Lateral  bounding  furrows  inclined  to  one  another  at  such  an 
angle  as  would  cause  them  to  meet  if  produced  to  the  middle  of  the 
front  margin  of  head.  Occipital  furrow  deep  and  well  marked,  slightly 
arched  forward  in  middle,  and  curving  downward  and  forward,  growing 
narrower  at  the  extremities,  and  less  deeply  cut  than  the  bounding 
furrow  of  the  glabella.  No  lateral  glabellar  furrows,  or  very  slightly 
marked,  ever  seen  on  casts.  Occipital  ring  more  elevated  and  rather 
wider  in  the  center ;  bent  forward  at  the  sides ;  narrow,  with  a  very 
low,  spine-like  tubercle  in  the  center.  Posterior  furrow  moderatdy 
deep  and  wide.  Sides  of  shield  bent  slightly  downward.  Posterior 
angles  flattened.  Cheeks  subtriangular,  bounded  by  the  straight  dw- 
sal  furrow,  the  straight  groove  which  separates  them  from  the  glabella 
and  the  curved  marginal  furrow.  They  are  more  convex  or  gibbous 
than  the  glabella,  sloping  gently  toward  the  marginal  furrow,  but 
steeply  to  the  other  bounding  grooves.  In  the  cast  they  are  marked  on 
the  edge  of  the  bounding  groove  of  the  glabella  at  the  points  where  the 
straight  sides  of  the  latter  begin  to  curve  around  the  front  by  two  small, 
low,  but  well-marked  ocular  prominences,  from  each  of  which  extends 
a  slight  ocular  ridge,  with  a  more  or  less  outward  curve  toward  tilie 
posterior  angle  of  the  shield,  but  usually  loosing  itself  at  about  half  the 
distance  in  a  system  of  delicate  ramifications,  which  may  often  be  traced 
to  the  posterior  angles  of  the  cheek  lobes.    Like  ramifications  are  thrown 
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off  for  the  whole  length  of  the  ridge  from  its  anterior  side,  and  these 
occupy  the  surface  of  the  cheek  lobes  in  front  of  the  line.  The  surface 
of  the  cast  sometimes  appears  granular,  but  the  mould  is  always  smooth, 
and  the  outer  surface  of  the  shield  was  unfurnished  with  tubercular  or 
granular  ornamentation.  The  posterior  border  on  each  side  of  glabella 
is  very  elevated  in  the  middle,  and  loses  height  thence  each  way. 
Cephalic  shield  sometimes  an  inch  and  a  half  in  width." 

On  one  specimen  referred  to  this  species  the  left  postero-lateral  angle 
of  the  heacl  shows  a  short,  slender,  rounded  spine,  a  feature  not  men- 
tioned in  the  original  description,  and  a  short  facial  suture  cuts  off  a 
slender  strip  of  the  postero-lateral  side  of  the  cheek,  carrying  the  spine 
with  it 

The  resemblance  between  the  head  of  this  species  and  that  of  0. 
{Salteria)  vtnulosa  is  very  striking,  the  greatest  difference  appearing  in 
the  presence  of  a  suf^ure  line  and  postero-lateral  spine.  I  suspect,  how« 
ever,  that,  as  in  the  case  with  C  {SJ)  Baileyij  the  free  check  and  spine 
are  broken  away  in  0.  (8.)  venulosa^  and  have  not  been  observed,  owing 
to  that.  One  specimen  of  C.  {8.)  Bailey i  preserves  twelve  segments  of 
the  thorax  and  the  pygidium.  The  latter  is  of  the  type  of  that  of  C.  (&) 
venulo8aj  but  the  thoracic  segments  vary  considerably  at  the  genal  an* 
gle  of  the  pleural  lobes  and  in  the  rounded  instead  of  falcate  termina- 
tions of  the  pleurae.  The  true  number  of  segments  in  the  thorax  is 
unknown. 

Formation  and  locality. — Cambrian.  Saint  John  formation.  Bat- 
cliff's  Millstream,  N.  B. 

CONOCOBYPHE  ELEGANS,  Hartt 
Plate  iv,  figs.  2,  2a,  6. 
C<niOcephalite8  elsgaru,  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  650. 

Desisription. — <<Head  or  cephalic  shield  semi-circular  or  semi-elliptical, 
more  than  twice  as  broad  as  long,  nearly  straight  behind^  anterior  bor- 
der with  a*very  strong  fold,  separated  from  the  rest  of  the  head  by  a 
deep  groove.  This  fold  is  widest  and  most  elevated  just  in  ^nt  of  the 
glabella,  where  it  is  sometimes  the  tenth  of  an  inch  in  width.  At  this 
point  the  groove  bends  abruptly  and  angularly,  and  arches  forward  on 
each  side  so  as  to  encroach  on  the  marginal  fold  and  cause  it  to  disap- 
pear at  about  half  the  distance  between  the  middle  point  in  front  and 
the  posterior  angles  of  shield.  The  posterior  marginal  folds  are  very 
thin,  most  elevated  in  the  middle,  and  sloping  each  way  towards  the 
occipital  ring  and  posterior  angles  of  shield.  The  axis  of  the  outward 
half  is  more  and  more  inclined  backward  from  the  perpendicular  towards 
the  posterior  angles,  which  are  rounded,  more  or  less  flattened,  and  with 
out  backward  projecting  spines.  The  grooves  separating  the  posterior 
fold  from  the  cheeks  are  very  deep,  and  are  slightly  directed  forward. 
Length  of  glabella  about  sixth-tenths  of  anteroposterior  diameter  of 
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shield,  a  little  wider  at  base  than  long,  and  less  than  half  as  wide  an- 
teriorly; triangular,  with  anterior  part  rather  broadly  ronnded,  highly 
inflated,  and  bonnded  by  deep  grooves,  which  in  front  join  in  with  the 
anterior  marginal  gi*oove.  There  are  three  pairs  of  glabellar  farrows. 
Those  of  the  posterior  pair  impress  deeply  the  sides  of  the  glabella,  are 
strongly  curved  backwards,  and  scarcely  reach  a  third  of  the  distance 
across  each  side.  The  second  and  third  pairs  only  jnst  impress  in  like 
manner  the  sides  of  the  glabella.  Those  of  the  second  pair  are  carved 
backward,  and  extend  about  a  quarter  of  the  distance  across  the  glabella. 
Those  of  the  third  pair  are  very  short,  and  appear  to  be  parallel  with 
the  transverse  diameter,  but  they  are  not  always  distinct. 

Occipital  furrow  deep,  slightly  arched  forward  in  the  middle,  and  with 
the  ends  turned  in  the  same  direction ;  occipital  ring  of  moderate  width ; 
the  middle  is  produced  into  a  spine  often  more  than  a  quarter  of  an  inch 
in  length.  This  spine  is  more  or  less  strongly  directed  backwards.  The 
cheek-lobes  are  very  gibbous,  more  so  than  the  glabella.  Their  pos- 
terior border  is  so  strongly  impressed  by  the  posterior  furrow  that  it 
arches  slightly  over  it.  The  surface  of  the  convex  part  of  the  shield  is 
ornamented  by  very  fine,  close-set  granulations,  distinctly  visible  to  the 
naked  eye,  and  by  a  set  of  delicate  little  tubercles  more  sparsely  sown." 

This  distinct  and  finely  ornamented  species  may  be  compared  with 
Conocoryphe  bufo.  Hicks  (Quart.  Joum.  Geol.  Soc.,  vol.  xxv,  p.  52, 1869). 
In  the  form  of  the  head,  frontal  margin,  and  glabella,  the  character  of 
the  granulose  surface  and  absence  of  facial  sutures  and  eyes,  as  £eur  as 
known,  they  are  very  much  alike.  We  know  of  the  presence  of  the  pos- 
tero-lateral  spines  of  the  head  in  C  eleganSj  but  not  the  occipital  spine 
in  C.  hufo  which  is  present  in  0.  elegans.  Conocoryphe  Dalmanij  Angelin 
(Pal.  Scan.,  p.  63,  pi.  xxxiii,  fig.  16, 1854),  belongs  to  the  same  groap 
jif-'  of  species  and  is  very  closely  related  to  them.    linnarsson  speaks  of  C 

tenuicinctaj  Linn.,  C.  emarginatay  Liun.,  C.  DaJmanij  and  C  bufo  as 
forming  a  natural  group  (Sv.  Geol.  Unders.  Afh.,  Be.  O.  K:o.  35,  p.  20, 
1879),  and  with  these  we  add  C.  elegans,  as  it  is  a  similar  type  and  nearly 
identical  with  C.  bufo  and  C.  Dahnani.  * 

Formation  and  locality. — Cambrian.  Saint  John  formation^  BatdifTs 
Millstream,  K  B. 

Genus  PTYOHOPABLA.,  Corda. 

Filfohaparia  Coida,  1847,  Prodrom.  Mon.  bohm.  TrilobitoD,  p.  141,  Abh.  dtaoL  K.  B5hiii. 

Geaells.  den  Wisseimchaften. 
=  Conocephalus  Zenker,  1833  (in  parte);  Solenoplenra,  Angelin,  1851  (in  parte); 

Crepicephalas,  Owen,  1852  (in  parte) ;  Conocepbalitee,  Barrande,  lb58  (in 

parte). 

In  looking  up  the  history  of  the  generic  names  Oonooephalus,  Cono- 
coryphe, Ptychoparia,  and  Gonocephalites,  we  find  that  Conocephalus 
was  first  proposed  by  Mr.  Zenker  in  1833,  with  0.  Sulzeri  as  the  t^pe, 
a  trilobite  without  eyes  and  having  a  peculiar  direction  to  the  fiicial 

sutures  of  the  head. 
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In  1839  Mr.  Emmrich  described,  a«  a  distinct  species  from  C  StUzeHj 
Canocephalus  striattiSj  referring  it  to  the  same  genus,  although  it  has 
well-developed  eyes  and  a  direction  of  the  facial  sutures  unlike  that  of 
0.  Sulzeri, 

Mr.  Gorda,  in  1847,  obser\'ed  that  C.  Sulzeri  and  0.  striatus  represented 
two  geueric  groups,  aud  as  the  name  Conocephalus  had  been  preoccu- 
pied for  a  genus  of  insects  in  1812,  he  proposed  two  generic  names  for 
the  two  types,  Conocoryphe  being  given  to  C.  Sulzeri  and  Ptychoparia 
to  C.  striatus.  This  division  appears  to  me  to  be  one  demanded  by  the 
characters  of  the  two  types,  and  I  fully  indorse  the  opinion  of  the  late 
Mr.  F.  B.  Meek  (Sixth  Ann.  Rep.  U.  S.  Geol.  Surv.  Terr.  1872,  p.  487), 
that  Mr.  Corda's  names  should  be  adopted  and  the  subsequent  name, 
Gonocephalites,  proposed  by  Mr.  Barrande  in  1852,  treated  as  a  syn- 
onym. Mr.  Gorda  used  the  same  type  species  in  proposing  the  genus 
Gonocoryphe,  and  there  does  not  appear  to  be  sufficient  reason  for 
refusing  to  adopt  the  name.  Of  the  value  of  the  genus  Ptychoparia 
paleontologists  may  differ,  but  if  we  unite  before  our  minds  the  char- 
acters of  Ptychoparia  striata  and  P.  Emmrichiy  the  types  referred  to  by 
Mr.  Gorda,  and  then  bring  together  the  group  represented  by  Conocorifphe 
Sulzeriy  0.  coronatus^  C.  exsulans,  Linnarsson,  C,  solvensiSj  Hicks,  and 
0.  Matthewij  Hartt,  in  the  same  manner,  we  will  observe  differences  that, 
to  me,  appear  to  be  of  undoubted  generic  value.  This  division  may  be 
carried  still  further  if  we  adopt  Mr.  Gorda's  third  division  of  Gono- 
cephalus,  Gtenocephalus,  as  a  subgenus  of  Gonocoryphe,  and  place 
C.  coronatuSj  C.  Matthewi,  C.  exsulanSj  and  allied  species  under  it. 
From  Mr.  G.  F.  Matthew's  study  of  V.  Matthewi  I  am  very  much 
inclined  to  adopt  Gtenocephalus  in  that  manner. 

Mr.  Meek  (Zoc.  cit,)  thinks  that  in  adopting  this  view  the  generic 
name  Ptychoparia  will  necessarily  be  applied  to  nearly  all  the  species 
of  the  Gonocephalidfle  described  from  American  rocks.  With  some  con- 
siderable exception  this  is  true,  and  especially  so  of  the  group  placed 
under  the  generic  name  of  Grepicephalus,  by  Messrs.  Hall  and  Whit- 
field (Geol.  Expl.  Fortieth  Par.,  vol.  iv,  p.  209,  1877).  They  revived 
the  genus  which  was  proposed  by  Mr.  Owen  (Geol.  Snrv.  Iowa,  Wis., 
and  Minn.,  p.  576),  making  0.  Haguei  the  first  species. 

For  the  purpose  of  placing  before  all  the  means  of  comparing  the 
types  of  the  two  genera,  they  are  figured  side  by  side  on  plate  v. 
Ptychoparia  striatus^  the  type  of  the  genus,  has  two  more  segments 
in  the  thorax  than  P.  Ha^fuei^  but  that  is  not  a  character  of  generic 
value  of  itself.  Of  Mr.  Owen's  type  of  the  genus  Grepicephalus,  0. 
lowensis^  only  the  head  is  known,  although  the  pygidium  usually 
associated  with  the  head  is  peculiar  and  might  give  rise  to  a  subgeneric 
group,  but  not  as  defined  by  Mr.  Owen  or  Messrs.  Hall  and  Whitfield. 

Ptychoparia  Ummrichij  Barr.  (Syst.  Silur  de  Bob^me,  1,  p.  428,  plate  ii, 
Figs.  2-0),  the  second  species  arranged  under  the  genus  by  Mr.  Gorda, 
differs  in  having  the  central  portion  of  th..*  head  between  the  sutures  in 
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front  of  the  eyes  narrower  than  in  P.  striata^  a  feature  qnite  prominent  in 
the  species  from  the  Potsdam  gronp  in  Wisconsin,  etc.  The  pygidium  is 
also  more  like  that  of  P.  Haguei^  and  the  pleura  have  less  angular  ex- 
tremities. If  the  student  will  compare  fig.  4,  plate  ii  (Syst.  Silur.  de  Bo- 
hdme,  vol.  i,  1852),  P.  Ummrichi^  with  fig.  7  of  plate  xiii  of  the  same 
work,  I  think  that  he  will  scarcely  wish  to  place  the  two  species  in  two 
subgeneric  groups.  If  not,  there  appears  to  be  no  other  way  but  to  place 
Grepicephalus  as  a  synonym  of  Ptychoparia  for  all  species  except  P. 
(Orq^icq^halua)  lowemisy  where  it  may  be  used  as  a  subgenus  on  account 
of  the  peculiar  j>ygidium.  The  genus  Loganellus  Devine  (Geol.  CMiada, 
Pal.  Foss.,  vol.  i,  p.  200),  is  of  the  same  type  as  Pti^hoparia  Emmriekij 
and  is  considered  by  Messrs.  Hall  and  Whitfield  as  identical  with  Ore- 
ciphalus  =  Ptychoparia  Haguei.  Solenopleura  Angelin  (Pal.  Scan.,  p. 
26)  and  Liostracus  Angelin  each  approach  this  group.  Liostracos  rep- 
reseuts  the  forms  with  the  glabella  devoid  of  furrows  and  the  preseuce 
of  ocular  ridges  on  the  fixed  cheeks,  and  is  a  convenient  subgeneric 
group.  Solenopleura  appears  to  be  of  the  same  character  as  many  of 
the  s(>ecies  placed  under  the  genus  Bathynrus  by  Mr.  Billings,  and  I 
think  can  be  used  tor  such  forms  as  Bathyurus  gregariusj  Billings  (Pal 
Foss.,  vol.  i,  p.  363),  and  nearly  all  the  species  referred  to  the  genus 
Bathyurus  from  the  Cambrian.  The  figure  of  the  tyx>e  species  of  So- 
lenopleura is  copied  on  plate  vi,  fig.  3. 

Among  the  species  from  the  Saint  John  formation  Ptycoparia  BoNri 
approaches  most  nearly  to  the  typical  forms  of  the  genus  Ptychoparia. 

Ptychoparia  Eobbi,  Hartt 

Plate  vi,  figs.  1,  la. 

Ckmooephalites  Rohhi,  Hartt,  1868,  Acadian  Geology,  Dawson,  Sded.,  p.  648. 
Ckmooephalitos  formo8U9f  Hartt,  1868,  Acadian  Geology,  Dawson,  2ded.,  p.  654. 

Description, — '^  Head  without  movable  cheeks,  of  moderate  size,  de- 
pressed convex,  slightly  arched  in  front,  where  the  width  is  consider- 
ably less  than  behind;  length  about  equal  to  breadth  in  front. 

<<  Glabella  ovate  conical,  sides  straight,  and  dorsal  furrows  so  inclined 
as  to  meet  if  produced  in  middle  part  of  anterior  margin ;  vary  convex; 
more  elevated  in  the  middle ;  posterior  furrows  reaching  about  one-tiiird 
of  the  way  across  the  glabella,  directed  strougly  backwards,  and  reach- 
ing nearly  to  the  base  of  the  glabella ;  middle  furrows  less  distinctly 
marked,  short,  not  so  oblique  as  first ;  anterior  very  short,  appearing 
only  as  little  pits  or  depressions  on  the  sides  of  the  glabella. 

''  Occipital  ring  narrow,  convex,  widest  in  the  middle,  narrowing  to- 
wards the  sides,  which  are  turned  forward,  giving  to  it  a  crescent 
shape.  Occipital  furrow  deep  and  well  developed,  widest  in  the  middle, 
where  it  slightly  impresses  the  base  of  the  glabella ;  narrow  and  slightly 
bent  forward  at  the  ends.  The  ring  bears  a  little,  short,  conical,  tuber- 
cle-like spine  in  the  middle,  directed  slightly  backwards. 
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<^  Fixed  cheeks,  frontal  limb  one-third  to  one-fourth  of  whole  length  of 
head,  with  a  narrow,  high,  convex  border,  inside  of  which  is  a  moder- 
ately deep  furrow ;  cheek-lobies  depressed,  convex,  meeting  in  front, 
rising  abruptly  from  the  deep  dorsal  fiirrow,  on  the  borders  of  which 
they  reach  their  greatest  elevation,  which,  however,  is  not  equal  to 
that  of  glabella,  and  sloping  thence  roundly  towards  the  sides  and 
front.  The  posterior  limb  bears  a  deep,  wide,  furrow,  which  widens 
somewhat  near  extremity.  The  marginal  fold  is  very  narrow  and  of 
little  prominence,  and  widens  a  little  in  the  outer  half.  The  posterior 
margin  bends  slightly  backwards  at  extremity  of  limb,  which  is  rounded." 

On  comparing  the  type  specimens  of  P.  Robbi  and  P.  formoitUj 
and  also  a  number  of  specimens  of  P.  RobM,  I  am  unable  to  obtain 
good  specific  differences  between  them.  The  range  of  variation  is  slight 
and  the  two  extremes  are  intimately  united  by  specimens  possessing  the 
characters  of  each  in  a  more  or  less  fully  developed  condition.  P.far- 
fuosus  appears  to  have  been  founded  on  compressed  specimens  of  P. 
Robbi. 

The  representative  type  of  P.  Robbi  occurs  in  the  Menevian  of  Wales 
as  the  very  closely  related  species  Ptychoparia  {^^Conocoryphe)  appla- 
nataj  Salter  (Quart.  Jour.  Geol.  Soc.,  vol.  xxv,  p.  53,  pi.  xxv,  figs.  1, 
2,  4,  5).  In  PtycJu^aria  {=:8olenopleura)  cristataj  Linnarsson  (Afdrag 
ur  Geol.  Foreniugens,  i  Stockholm  Forhandl.  1877,  N:o.  40,  Band,  iii, 
N:o.  12,  p.  370),  from  the  Paradoxides  beds  of  Sweden,  we  find  an  allied 
species,  and  Mr.  Linnarsson  compares  it  with  P.  Emmrichiy  the  nearest 
representative  of  the  type  in  Bohenua. 

Formation  and  /oea/it^.— Cambrian.  Saint  John  formation,  BatclifPs 
Millstream,  N.  B. 

Ptychopabia  Ouangondiana,  Hartt. 

Plate  V,  figs.  4,  4a-/- 
Conooephalites  ouangondianuSf  Hartt,  1^68;  Acadian  Geology,  Dawson,  2d  ed.,  p.  651. 

Description. — '*  Head  without  movable  cheeks ;  strongly  convex  in 
outline,  somewhat  snbangnlar  in  front ;  much  narrower  in  front  than 
behind,  where  width  is  greater  than  the  length  ;  width  in  front  nearly 
equal  to  length  ;  anterior  margin  wide,  with  a  strong  fold,  whose  axis 
is  strongly  inclined  forwards,  so  that  it  presents  a  short,  steep,  convex 
slope  forward,  and  a  long,  concave  slope  in  the  inner  side,  being  much 
less  elevated  than  glabella  or  fixed  cheeks.  Glabella  long,  ovate-con- 
ical, nearly  twice  as  wide  posteriorly  as  in  front ;  very  convex,  slightly 
subangular  at  the  middle ;  sides  straight,  inclined  to  one  another  so 
as  to  meet  in  the  middle  of  front  margin  if  produced ;  rounded  in  front) 
casts  sometimes  showing  three  pairs  of  short,  raised,  transverse  lines 
on  the  sides  of  the  glabella,  occupying  the  position  of  the  ordinary 
glabellar  furrows ;  of  these  the  two  posterior  are  dii-ected  obliquely 
backwanls.    In  some  specimens  there  seems  to  be  a  fourth  pair  in  ad« 
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vance  of  the  other;  represented  by  little  tubercle-like  processes  situated 
on  the  side  of  the  glabella  in  front,  just  where  the  sides  curve  to  the 
front.  Glabella  very  much  more  convex  than  fixed  cheek.  Occipital 
ring  strongly  arched  upward,  and  separated  from  glabella  by  a  well- 
marked  groove ;  middle  of  posterior  margin  produced  backwards  in  a 
short  conical  spine.  Fixed  cheeks  highest  along  dorsal  furrow,  towards 
which  they  pressed  abrupt  round  slopes,  while  their  general  surface 
slopes  gently  and  quite  evenly  towards  front  of  sutures.  The  dorsal 
furrows  are  confluent  in  front  with  the  flat  margin,  so  that  the  cheek- 
lobes  do  not  meet  in  front.  They  are  highest  along  the  straight  dorsal 
furrows,  but  where  they  bend  to  go  round  the  anterior  e:i^tremity  of 
glabella,  the  cheek-lobes  narrowing  and  curving  towards  each  other, 
gradually  sink  away  and  disappear  in  the  front  flattened  space.  The 
ocular  lobes  are  very  well  developed,  forming  subsemicircnlar  lappet- 
like lobes,  curved  strongly  upwards,  and  situated  about  opposite  the 
center  of  the  head.  An  ocular  ridge,  low  and  rounded,  but  very  prom- 
*  inent,  runs  from  anterior  margin  of  ocular  lobes,  with  a  curve  almost 
parallel  with  front  margin  of  shield,  but  slightly  divergent  from  it  to 
the  dorsal  farrow,  which  it  gains  at  a  point  considerably  back  of  front 
of  glabella,  and  where  the  straight  part  of  the  dorsal  furrow  bends  to 
go  round  the  front.  Posterior  limb  short  and  broadly  rounded.  Post- 
marginal  furrows  less  deep  than  dorsal ;  wider ;  marginal  fold  narrow 
and  moderately  prominent ;  shield  strongly  arched  transversely ;  sur- 
face smooth.'' 

This  species  is  more  fully  represented  by  the  central  portion  of  the 
head  than  any  other  in  the  collection.  The  range  of  variation  appears 
to  have  been  small  originally,  but  the  distortion  by  lateral  and  ver- 
tical compression  gives  it  a  variety  of  forms.  Three  of  these  are  illus- 
trated. 

A  small  head  that  appears  to  be  uncompressed  looks  very  much  like 
that  of  P.  (Solenopleura)  crifttatay  Linnarsson.  (See  description  of  P. 
Robbi.)  Mr.  Hartt  speaks  of  this  species  as  rather  uncommon  at  Rat- 
f  cliff's  Mill  stream,  bnt  on  examining  all  the  duplicate  material  we  find 

'^  upwards  of  forty  specimens.    From  the  character  of  many  of  the  spec- 

imens it  appears  quite  probable  that  some  of  this  material  was  not  be- 
fore him  when  he  wrote  the  notes  on  the  species. 

Formation  and  locality, — Oambrian.  Saint  John  formation,  RatclifPs 
Millstream,  N.  B. 


1" 


]  Ptyohoparia  Ouangondiana,  var.  auboba,  Hartt 

Plato  V,  fig.  5. 
Ckmooephaliies  auraray  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  653. 

Description, — "Eesembles  C.  onangondianvm^  but  differs  in  wider 
head,  more  depressed  ]  anterior  margin  more  broadly  rounded,  and 
border  more  strongly  retiexed  and  elevated.'* 
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To  me  the  distinctive  character  between  this  species  and  P.  ouangon- 
diana  is  in  the  form  of  the  glabella.  Compression  and  distortion  may 
give  the  depressed  broader  form  andreflexed  rim,  but  not  entirely  the 
snbqnadrate  glabella,  that  appears  to  be  a  feature  of  original  varietal 
importance.  With  a  large  series  of  specimens  of  this  form  showing  its 
variations,  the  tendency  will  be  to  deprive  it  even  of  a  varietal  name 
and  unite  it  directly  with  P.  Ouangondiana. 

Formation  and  locality. — With  the  preceding  species  at  BatclifPs  Mill- 
stream,  N.  B. 

Ptychopaeia  quadrata,  Hartt. 

Plate  V,  fig.  1. 
Canocepkaliie»  quctdraia,  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  654. 

Description, — "Head  minute,  transversely  oblong,  twice  as  long, 
slightly  curved  in  front,  straight  behind,  very  flat ;  a  narrow  elevated 
fold,  convex  in  front,  concave  behind,  and  somewhat  inclined  backward, 
goes  round  the  margin." 

There  appears  to  be  but  one  specimen  representing  this  species  in  the 
collection.  The  strongly-marked  subquadrate  glabella  distinguishes  it 
at  once  from  the  associated  species  except  P.  ouangondianusj  var.  au- 
roray  from  which  it  is  scarcely  separated  by  the  character  of  the  frontal 
rim  and  the  stronger  ocular  ridges.  The  entire  length  of  the  head  is 
but  two  millimeters. 

Formation  and  locality. — Cambrian.  Sain  t  John  formation.  Portland, 
a  little  northward  of  Saint  John,  N.  B. 

PXYOHOPABIA  Obbstes,  Hartt. 

Plate  V,  fig.  3,  3a. 

dmocepkaiiieB  orestea,  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  649. 
C&nocephalites  HalUy  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,p.654. 

Description. — '<  The  head-shield  of  this  species  without  movable  cheeks 
is  of  medium  size,  length  about  equal  to  breadth  in  front,  or  to  two- 
thirds  width  behind ;  margin  arched  moderately  in  front,  with  a  rather 
wide,  low  border  fold,  widest  in  front,  narrowing  toward  the  sides,  sep- 
arated from  the  rest  of  the  head  by  a  shallow  groove.  Glabella  long, 
ovate,  conical,  or  cylindrico-conical,  extremely  convex,  wider  behind 
than  in  front,  where  it  is  rounded.  The  sides  are  straight,  and  so  in- 
clined to  one  another  as  to  meet,  if  produced,  at  a  distance  in  advance 
of  margin  in  front  about  equal  to  the  distance  of  that  line  from  glabella. 
The  glabella  is  flattened  on  the  sides  and  never  regularly  convex. 
There  are  three  pairs  of  furrows,  which  lightly  impress  the  sides  of  the 
glabella,  and  of  which  traces  are  not  always  distinctly  preserved,  and 
they  are  apt  to  be  seen  best  in  slightly  distorted  specimens.  Dorsal 
furrow  narrow,  deep,  and  sharply  cut ;  occipital  ring  widest  in  the  mid- 
dle,  narrowed  from  behind  at  the  sides,  separated  from  glabella  by  a 
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distiuct  furrow.  Bears  in  the  middle  a  minnte  tabercokur  spiue  point- 
ing apwards  Fixed  cheeks  strongly  convex,  but  maeh  less  so  than  the 
glabella,  meeting  in  front  with  abrupt  slopes  toward  dorsal  and  poste- 
rior marginal  furrows,  but  with  gentle  rounded  slopes  toward  sides  and 
anterior  groove.  Ocular  ridges,  marked  as  lightly  raised  lines,  origi- 
nating at  the  dorsal  furrow  some  distance  behind  the  firont  of  the  gla- 
bella, and  rising  obliquely  upwards  and  backwards  to  ocular  lobes 
which  are  small  and  semi-lunar,  folded  considerably  upwards,  and  are 
situated  just  opposite  middle  of  head;  width  between  ocular  lobes 
about  equal  to  the  width  in  front.  Behind  the  eye  the  suture  describes 
a  long  open  sigmoid  curve,  which  is  continued  inward  sdlnewhat  so  as 
to  give  the  limb  a  rounded  outline,  and  make  the  cheek  here  about  one- 
third  wider  than  at  the  eye.  Posterior  margin  of  cheeks  with  a  slight 
fold,  more  prominent  in  the  middle ;  outer  half  of  this  margin  is  arched 
backwards.    Whole  head  arched  slightly  forward  vertically." 

The  relations  of  this  species  are  with  both  P.  Bobbi  and  P.  Ouangon- 
diana.  From  the  former,  the  character  of  the  frontal  rim  and  the 
more  elongate  glabella  serves  to  separate  it,  and  firmn  the  latter  the 
rounded  rim-like  frontal  border  instead  of  the  broader  flattened  mar- 
gin.   The  relations  of  P.  Orestes  and  P.  Ouangandiana  are  very  dose. 

Specimen  No.  59  is  recorded  in  M.  Hartt's  list  as  Conoeq^kalites  HaiUj 
and  that  name  is  scratched  on  the  slate  beside  the  specimen.  The 
figure  in  the  Ai^adian  Geology  (Fig.  227)  was  certainly  not  drawn  fiom 
this  specimen,  but  the  description  appears  to  have  been. 

Description, — "  Well  separated  from  all  others  by  its  very  convex, 
narrow,  and  long  glabella,  ovate,  or  cylindroconical,  as  well  as  by  its 
strongly-rounded  sub-angular  outline  in  front,  and  by  its  peculiar  ante- 
rior marginal  fold." 

I  have  studied  the  type  specimens  and  also  the  representations  of 
P.  Orestes  and  Mr.  Hartt's  C.  Haiti  in  the  collection,  and  it  appears  to 
be  impossible  to  find  characters  that  are  persistent  in  a  series  of  indi- 
viduals to  separate  them  as  distinct  species. 

Formation  and  locality. — Cambrian.    Saint  John  formation, 
Millstream,  N.  B.    The  type  of  Mr.  Hartt^s  C  Halii  is  firom  the 
locality. 

Pttghopabia  Obestes,  var.  Thebsites,  Hartt 


Plate  Y,  fig.  2. 
H  Conoephalite8  Thertiteft  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  663. 

Description. — '<  Differs  from  the  last  (Gonocephalites  Aurora)  and 
also  from  C.  Otuingondianum  in  the  front  margin  being  broad  and  flat, 
and  bordered  by  a  low,  narrow,  flattened  fold  or  ridge,  &o.  Glabella 
in  the  cast  has  three  pairs  of  very  short  raised  lines  on  the  sides." 

This  species  appears  to  have  been  founded  on  a  single  somewhat 
distorted  head,  exclusive  of  the  free  cheeks.    Its  relations  to  P.  Ores* 
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tes  are  very  close,  and  I  bad  placed  it  with  C.  Halli  under  P.  Orestes 
in  a  preliminary  stady  of  the  species.  The  material  is  so  fragmentary 
and  poorly  preserved  that  it  is  difficult  to  satisfactorily  determine  the 
Mmits  of  many  of  the  species. 

Vormation  and  locality, — Cambrian.    Saint  John  formation,  Batcliffs 
Millstream,  N.  B. 

Ptychoparia  teneb,  Hartt. 

Plate  V,  figs.  6,  6a,  5. 

(kmoctphdlitm  tenefy  Hartt,  1866,  Acadian  Geology,  Dawson,  2d  ed.,  p.  652. 
Canooephalitea  neglectus,  Hartt,  1868,  Acadian  Geology,  Dawson,  2d  ed.,  p.  654. 

Description, — '<  Minute,  glabella  ovate-conical,  truncate  at  base,  rounded 
in  front,  where  it  is  about  half  a«  wide  as  at  occipital  furrow,  slightly 
contracted  behind,  length  about  equal  to  width  at  occipital  ftirrow, 
strongly  depressed  convex,  more  elevated  at  base  than  at  front,  and 
higher  also  than  fixed  cheeks ;  aspect  varies  with  state  of  preservation 
of  specimens,  arcuate,  rounded,  convex,  or  concave;  the  middle  seemM 
to  be  inclined  to  project  back  slightly  over  the  occipital  furrow,  slopes 
abruptly  to  occipital  furrow,  which  is  moderately  deep,  wide,  and  nar- 
rowed, and  slightly  inclined  forward  at  the  ends,  where  it  terminates 
abruptly;  bounding  groove  deeiier  than  other  grooves  in  head;  occipital 
ring  projecting  backward  bodily  beyond  higher  margin,  with  the  axis 
of  its  fold  inclined  more  or  less  backward,  and  produced  in  the  middle 
into  a  short  conical  backward  inclined  spine ;  anterior  limb  regularly 
arched,  as  if  the  outlines  of  the  complete  head  were  semicircular. 

<^  Fixed  cheeks,  anterior  border  broad,  flat  concave,  rising  more  or  less 
abruptly  to  a  sharp,  thin,  marginal  fold;  width  between  anterior  ex- 
tremities of  cheek  sutures  equal  to  or  about  twice  width  of  glabella  at 
base.  Cheek-lobes  but  slightly  convex,  and  much  more  depressed  than 
the  glabella.  Ocular  ridges  very  distinct,  thin,  shaip,  elevated  ridges, 
that  begin  about  inner  edge  of  cheek-lobes,  just  behind  rounded  front 
of  glabella,  run  outward  and  backward  at  an  angle  of  60^  to  65^  to  the 
antero-posterior  diameter.  They  are  at  first  straight,  but  soon  begin  to 
bend  backward  more  and  more  abruptly,  forming  a  fragment  of  a  spiral, 
their  extremities  being  slightly  directed  inwards.  The  width  lietween 
the  ocular  lobes  is  about  equal  to  twice  the  length  of  the  glabella.  The 
ocular  ridges  are  inclined  outwards  and  forwards.  Another  ridge  of 
the  same  appearance  begins  a  very  short  distance  behind  the  origin  of 
the  former,  and  on  the  very  margin  of  the  cheek-lobes,  and,  diverging 
from  the  margin  nearly  opposite  to  the  base  of  the  glabella,  bends  Off 
abruptly  along  the  posterior  margin  of  the  cheek-lobe,  describing  a 
curve,  whose  convexity  is  directed  backwards.  This  ridge  terminates 
considerably  outside  of  the  ocular  lobe,  at  a  point  distant  from  the 
glabella  about  equal  to  half  the  width  of  the  latter  at  its  base.  This 
ridge  is  usually  found  inclined  in  the  opposite  direction  to  the  former, 
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Tiz,  inward  and  backward.  Posterior  margin  of  fixed  cheeks  model 
atelyand  regularlyS  curved,  tbe  inner  halves  earring  forwards,  the  oiit€ 
halves  backwards,  with  a  margiual  fold  most  elevated  in  the  middli 
bat  mucb  less  so  tbao  the  ridges  of  the  cheek-lobe  or  the  anterior  foU 
This  fold  becomes  double  at  about  the  middle,  by  the  appearance  of 
groove  running  aloug  its  summit,  and  it  appears  to  run  oat  before  react 
ing  the  lateral  suture.  The  width  between  the  posterior  extremities  t 
cheek -sii  lures  is  considerably  greater  than  between  the  anterior  e? 
tremities  or  between  the  ocular  lobes.     Glabella  without  farrows." 

This  is  a  very  striking  and  peculiar  species,  owing  to  the  develop 
ment  of  the'  sharp  ocular  ridges  and  the  ridgett  between  them  and  th 
glabella. 

Associated  witb  P.  tener  is  a  form  described  b;  Mr,  Hartt  as  0.  n^ 
leotna: 

J)e»cription. — "  Glabella  regnlariy  semi-elliptical ;  length,  exclusive  ( 
occipital  riDg,abouttwo-tbirdsof  the  width  atbase,  moderately  convei 
Highest  at  middle  of  base  and  sloping  witb  a  regular  curve  toward  th 
fWint.  Traces  of  two  pairs  of  glabellar  furrows  on  the  sides.  Occipitt 
furrow  deep  and  concave.  Occipital  ring  with  straight  parallel  mai 
gins,  nnrrow,  witb  a  short  conical  spine  directed  npward.". 

The  type  specimen,  No.  341,  of  Mr.  Hartt's  list,  shows  the  same  oonla 
ridges  as  iu  P.  tenvr  and  also  the  same  ridges  on  the  inner  side  of  th 
palpebral  lobes.  Tbe  specimen  has  been  compressed  so  as  to  sfaorte 
and  widen  the  glabella,  and  give  it  tbe  characters  mentioned  by  Mi 
Hnrtt  On  the  evidence  of  the  material  in  the  collection,  it  does  no 
appear  to  represent  a  distinct  species  from  P.  tener. 

Forma^oK  and  locality. — Cambrian.  Saint  John  formation,  Fortlaoc 
a  little  northward  of  Saint  John,  "S.  B. 
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Wishing  to  examine  typical  specimens  of  Paradoxides  Sarlani^  the 
writer  visited  Boston,  and  through  the  kindness  of  Mr.  Alpheus  Hyatt, 
curator  in  charge  of  the  collections  of  the  Boston  Society  of  Natural 
History,  he  not  only  obtained  access  to  the  collection  from  the  Brain- 
tree  argillites,  but  the  loan  of  such  specimens  as  were  wished  for  study 
and  illustration.  Mr.  Alexander  Agassiz  also  gave  permission  to  use 
material  in  the  collections  of  the  Museum  of  Comparative  Zoology,  and 
Mr.  N.  S.  Shaler  placed  his  private  collection  at  the  writer's  disposal. 
It  is  owing  to  these  favorable  conditions  that  I  am  able  to  present  at 
this  time  illustrations  and  descriptions  of  the  fauna  of  the  Braintree  ar- 
gillites. 

The  first  notice  of  the  presence  of  fossils  in  the  patches  of  argillite 
associated  with  the  Quincy  granite  in  the  north  end  of  the  town  of  Brain- 
tree,  Mass.,  was  by  the  late  Mr.  William  B.  Eogers,  who  called  the  at- 
tention of  the  members  of  the  Boston  Society  of  Natural  History  to  it 
when  exhibiting  specimens  of  a  large  trilobite  found  at  Hayward's 
quarry  (Proc.  Boston  Soc.  Nat.  Hist.,  vol.  vi,  p.  27,  1866).  Subse- 
quently Mr.  Rogers  traced  the  history  of  the  trilobite  described  by  Mr. 
Jacob  Green  as  Paradoxides  JHarlanij  in  1834,  and  showed  quite  conclu- 
sively that  it  came  from  Hayward's  quarry  and  was  identical  with  the 
species  found  there^  Mr.  Henry  D.  Rogers  published  the  best  figure  of 
the  species  yet  given,  with  remarks  on  its  discovery,  &c.  (Geol.  Surv. 
Penn.,  vol.  ii,  p.  816, 1858). 

Numerous  collectors  obtained  specimens  of  Paradoxides  Harlanij  but 
it  is  not  until  1861  that  we  find  any  notice  of  other  species.  Mr.  Albert 
Ordway  then  states  that  he  had  found  a  fragment  of  a  trilobite  similar 
to  that  described  in  the  Paradoxides  beds  of  Newfoundland,  in  associa- 
tion with  Paradoxides  Bennettij  and  which  he  referred  to  the  genus  £1- 
lipsocephalus.  He  also  mentions  the  discovery  of  ^'  a  distinct  fucoidal 
impression  which  shows  three  branches,  each  about  4  inches  long,  but 
not  sufficiently  well  marked  to  afibrd  any  evidence  with  regard  to  its 
nature"  (Proc.  Boston  Soc.  Nat.  Hist.,  vol.  viii,  p.  6, 1862).  The  small 
trilobite  is  probably  the  same  as  that  subsequently  described  by  Mr.  R. 
P.  Whitfield  as  Arionellus  =  Agraulos  quadrangularis  (Bull.  Amer.  Mus. 
Nat.  Hist.,  vol.  i,  p.  147,  1884).  Mr.  Ordway  also  published  a  figure  of 
the  head  of  Paradoxides  Harlani^  when  comparing  that  species  with 
Paradoxides  spinosusj  Boeck,  which  Mr.  Barrande  considered  as  identical 
with  P.  Harlani  (Bull.  Geol.  Soc.  France,  vol.  xvii,  pp.  545-548,  1860). 

In  the  year  1863  a  restored  figure  of  Paradoxides  Harlani^  by  Mr.  P. 
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B.  Meek,  was  published  in  Daua's  Manual  of  Geology  and  rei>eated  in 
each  subsequent  edition  of  the  Manual.  This  very  well  represents  the 
general  characters  of  the  species. 

The  publication  of  the  second  described  species  by  Mr.  Whitfield 
gives  a  stronger  interest  to  the  fauna,  which  is  now  increased  by  the 
addition  of  another  species  of  trilobite,  Ftychoparia  Bogersij  and  a  spe- 
cies of  Pteropod,  Hyolithes  Shaleri. 

In  seeking  for  a  fauna  in  the  Cambrian  system  of  North  America  to 
compare  with  that  of  the  Brainti-ee  argillites,  we  are  at  once  directed  to 
the  Paradoxides  beds  of  Newfoundland  by  the  almost  perfect  identity 
of  the  leading  type  of  each  locality,  Parndoxides  Harlcmi  and  P.  BennetU. 
I  think  it  has  yet  to  be  decidf^d  that  the  two  are  distinct  species.  By- 
olithes  excellens,  Billings  (Pal.  Foss.,  vol.  ii,  pt.  1,  p.  70, 1874),  is  very 
closely  related  to  H,  Shaleri^  more  so  than  to  any  other  American  spe- 
cies, and  Agraulos  sodalis,  Billings  {loc.  cit,  p.  71),  is  of  the  same  type 
as  A.  qucidrangulariSy  Whitfield,  as  shown  by  figure  1  of  plate  vii. 
Ptychoparia  Rogersi  does  not  appear  to  be  represented  in  the  Newfound- 
land Paradoxides  beds,  unless  it  be  by  Ptychoparia  {Solenopleura)  cam- 
munis,  Billings  {loc,  city  p.  72). 

Mr.  Barrande  has  shown  the  strong  resemblance  between  Paradoxides 
spinosus,  of  the  Bohemian  Basin,  and  P.  Harlani  ;  and  the  Paradoxides 
beds  of  Sweden,  Bohemia,  Wales,  Newfoundland,  and  Braintree  have 
frequently  been  correlated  in  a  general  manner  by  authors. 


Genus  HYOLITHES,  Eichwald. 
Hyolithes  Shaleri,  n.  sp. 

Plate  vii,  iigs.  4  4a-c 

Form  an  elongate  triangular  pyramid,  slightly  arching  towards  the 
dorsal  side  and  expanding  regularly  from  the  apex  towards  the  aper- 
ture. Transverse  section  midway  of  the  length,  semielliptical,  with  a 
width  twice  as  great  as  the  height ;  the  lateral  angles  acnte.  Ventral 
face  gently  convex  transversely,  curving  slightly  longitudinally.  Dot- 
sal  face  strongly  convex,  and  showing  a  slight  tendency  to  become 
angular  at  the  center,  a  little  concave  longitudinally.  From  the  direc- 
tion of  the  surface  lines  the  aperture  appears  to  have  been  oblique. 
0|>erculuni  unknown.  Surface  marked  by  lines  of  growth  that  on  the 
dorsal  side  are  nearly  transverse,  and  on  the  ventral  side  arched  for- 
ward ;  traces  of  fine  longitudinal  lines  are  shown  in  the  matariz  of  the 
veutral  side. 

Dimensions. — Length,  about  90"™ ;  breadth  of  aperture,  23** ;  height 
of  aperture,  about  14"'"'.  The  apex  is  broken  away,  and  the  aperture  a 
little  crushed  by  compression. 

The  most  nearly  related  American  species  is  HyolUkes  exedlaUf  Bill- 
ings (Pal.  Foss.,  vol.  ii,  pt.  1,  p.  70,  fig.  39, 1874),  from  Smitfa'^  Soandi 
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Triuity  Bay,  New  Fonndland.  Mr.  Billings's  description  and  figures  lead 
me  to  think  that  the  two  si)ecie8  are  closely  allied,  but  still  distinct, 
species. 

The  specific  name  is  given  in  honor  of  the  discoverer  of  the  specimen 
illustrated,  Mr.  N.  S.  Shaler,  Paleontologist  of  Harvard  University. 

Formation  and  locality. — ^Lower  Cambrian.  Braintree  argillites,  Hay- 
ward's  Quarry,  South  Braintree,  Mass. 

Genus  PAEADOXlbES,  Brongniart 
Pabadoxtdes  Hablani,  Green. 

Plate  Yii,  fig.  3;  plate  viii,  figs.  1,  lor-e;  plate  ix,  fig.  1. 

ParadKmdek  Barlani^  Green,  1834,  Amer.  Joam.  Sci.,  vol.  xxv,  p.  336. 

Rogers,  Wm.  B.,  1856.    Proo.  Boston  Soo.  Nat.  Hist.,  vol.  vi,  pp.  27-29,  pp. 

4(M4 ;  ibid,,  Stodder,  p.  369.     Rogers,  Wm.  B.,  also  in  Amer.  Jonr.  Sci.,  2d 

ser.,  vol.  xxii,  p.  296.    Rogers,  H.  D.,  1858.    Geol.  Penn.,  vol.  ii,  p.  816. 

fig.  590. 
Ordway,  1861.    Proc.  Boston  Soc.Nat.  Hist.,  vol.  viii,  pp.  1-5;  ifrtd.,  Jackson, 

p.  58. 
Dana,  186!).    Manual  of  Geology,  p.  189,  fig.  245.    This  figure  apx>earB  in  each 

subsequent  edition  of  the  Manual. 
Compare  Paradoxides  BpinosuB^  Boeck. 

Mr.  Green's  original  description  is  as  follows : 

BescriptUm, — "  The  contour  of  the  buckler  in  this  species  cannot  be 
satisfactorily  determined  from  our  present  specimen ;  the  anterior  and 
posterior  parts  of  it  are  well  defined,  but  the  cheeks  on  each  side  are 
either  mutilated  or  obscured.  The  front  is  very  much  elevated  above 
the  surface  of  the  cheeks.  It  rises  a  little  before  the  anterior  edge  of 
the  buckler,  is  rounded  in  front,  and  gradually  tapers  towards  the  mid- 
dle lobe  of  the  abdomen,  with  which  it  forms  a  regular  continuation. 
On  its  posterior  surface  there  are  three  transverse  furrows ;  the  upper 
one  crosses  it  a  little  obliquely,  and  there  is  on  each  side  above  a  con- 
siderable protuberance.  The  cheeks  were,  no  doubt,  in  the  form  of 
spherical  triangles,  but  whether  the  outer  angles  terminated  in  acute 
prolongations  cannot,  fix)m  our  specimen,  be  determined.  The  organs  of 
vision  appear  to  be  entirely  wanting.  There  are  two  shallow  depres- 
sions on  each  side  of  the  cheeks,  commencing  near  the  protuberances  on 
the  fjront,  and  running  towards  the  lateral  edges  of  the  buckler.  The 
posterior  border  of  the  buckler,  where  it  joins  the  lobes  of  the  abdomen, 
is  marked  by  a  transverse  groove,  nearly  continuous  with  the  lower 
transverse  furrow  on  the  fix)nt ;  this  groove  at  its  commencement  ap- 
pears to  bifurcate  outwards.  The  abdomen  and  tail  cannot  be  distin- 
guished fix)m  each  other.  There  are  seventeen  distinct  articulations  in 
both.  The  middle  lobe  is  very  convex,  and  is  separated  from  the  lateral 
ones  by  a  deep  channel ;  it  gradually  tapers  to  an  obtuse  tip.  In  our 
specimen  there  is  a  small'part  of  the  tail  of  another  trilobite  deposited 
in  this  place,  which  at  first  sight  apx>ear8  to  be  a  dislocated  fragment 
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of  onr  aoimal.  The  lateral  lobes  are  flattened ;  the  costal  arches  an 
very  distinct  near  their  insertion,  and  for  about  half  their  length,  bat 
towards  their  free  extremities  they  are  a  good  deal  obliterated.  Then 
appears  to  have  been  a  delicate  membranaceous  prolongation  for  a  con- 
siderable distance  beyond  the  solid  portion  of  each  rib.  This  organixa 
tion  is  very  apparent  on  the  costal  arches  of  the  tail.  There  is  a  deep 
groove  mnning  obliquely  over  the  upper  surface  of  each  rib.  Length  of 
the  fossil  about  9  inches ;  breadthj  about  4  inches.'' 

Mr.  Green  did  not  know  the  true  locality  of  the  specimen  sent  to  him 
by  Mr.  Harlan,  and  it  was  not  until  twenty-two  years  after  that  Mr.  W, 
B.  Bogers  announced  the  discovery  of  specimens  of  the  same  species  at 
South  Braintree,  near  Boston,  Mass.,  identifying  the  locality  of  the  spec- 
imen  used  by  Mr.  Green  in  his  original  description.  The  description  h 
unaccompanied  by  figures,  but  fortunately  Mr.  Green  made  numerous 
casts  of  the  type,  one  of  which  is  now  before  me.  It  is  the  narrow  form 
of  the  species,  measuring  22^™  in  length  by  about  14«"  in  width  across 
the  back  of  the  head,  and  12<^'°  across  the  widest  portion  of  the  thorax. 
The  palpebral  lobes  and  movable  cheeks  are  broken  away,  also  the  pos- 
terior segment  of  the  thorax  and  the  pygidium  is  displaced.  Mr.  Green 
describes  the  species  as  having  17  thoracic  segments ;  but  in  a  very  fine 
specimen  now  in  the  collection  of  the  Boston  Society  of  Natural  HistOT}', 
18  segments  are  shown  between  the  head  and  pygidium ;  and  Mr.  Heniy 
D.  Bogers  gives  a  very  perfect  figure  with  18  thoracic  segments. 

Mr.  Ordway,  in  making  a  comparison  between  that  species  and  the 
Bohemian  P.  spinosns  (Proc.  Boston  Soc.  Nat.  Hist,  vol.  viii,  p.  3),  gives 
an  outline  figure  of  the  head  of  P.Sarlanij  which  is  evidently  a  restored 
figure  made  up  from  fragments. 

At  the  request  of  Mr.  J.  D.  Dana,  Mr.  F.  B.  Meek  drew  a  figure  of  P. 
Harlani  for  the  Manual  of  Geology',  from  more  or  less  fragmentary  speci- 
mens in  Mr.  Dana's  collection.  This  is  one  of  the  be^t,  but  not  the  best 
(see  Eogers's  figure),  representations  of  the  species  yet  published ;  bat 
in  the  presence  of  19  segments  in  the  thorax,  and  the  short  extension  of 
the  i>osterior  pleursa  and  other  details,  it  varies  from  specimens  before 
US.  There  is  considerable  variation  in  the  species  in  the  relative  length 
and  breadth  of  individuals.  In  a  form  similar  to  the  tyx>e,  the  length  is 
21*^™,  and  the  greatest  breadth  of  the  thorax  10«".  In  two  broad  speci- 
mens the  length  is  25«°»  and  35«™ ;  the  breadth  of  the  thorax  16«»  and 
20®<".,  respectively.  This  variation  is  also  shown  in  the  pygidinn^  as  may 
be  seen  by  comparing  figs.  16,  c,  d  of  plate  viii.  In  the  head  the  great- 
est variation  is  seen  In  the  contour  of  the  frontal  margin  and  the  grad- 
ual development  of  the  frontal  limb  and  rim.  On  the  small  specimens 
the  frontal  limb  is  very  short  and  more  or  less  rounded.  Witii  the  in- 
crease in  size,  the  space  between  the  glabella  and  the  marginal  rim  in- 
creases in  width,  and  the  latter  broadens  and  flattens  out.  Our  informa- 
tion respecting  the  posterolateral  spines  of  the  head  is  limited.  On  the 
narrow  form,  fig.  1,  plate  ix,  they  extend  back  to  a  point  opposite  the 
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fourteeDth  thoracic  segment ;  and  the  movable  cheek,  fig.  3,  plate  vii, 
shows  a  long,  well-developed  spine.  There  is  a  limited  range  of  varia- 
tion in  the  extension  of  the  plenrsB  of  the  thoracic  segments,  but  the 
material  for  study  is  too  limited  to  say  what  value  may  be  placed  upon 
it.  In  reviewing  all  the  variations,  I  do  not  think  that  more  than  one 
species  is  indicated.  A  narrow  and  broad  variety  might  be  designated 
if  thought  desirable. 

Of  American  species  of  the  genus  Paradoxides,  P.  Bennettij  Salter 
(Quart.  Journ.  Geol.  Soc.,  vol.  xv,  p.  552,  fig.  1, 1859),  from  Newfound- 
land, is  the  most  nearly  related.  The  figure  accompanying  Mr.  Salter's 
description  appears  to  have  been  taken  from  a  distorted  specimen,  as 
the  two  specimens  now  before  me,  although  imperfect,  show  aform  very 
similar  to  that  of  P.  Harlani. 

Mr.  Ordway  has  described  the  di£ferences  between  P.  Harlani^  Green, 
and  P.  apinosusj  Boeck  (Proc.  Boston  Soc.  Nat.  Hist.,  vol.  viii,  pp.  1-5, 
1861),  and  from  my  own  observations  and  comparisons  I  cannot  but 
agree  with  Mr.  Ordway  that  the  two  species  are  represented.  Mr.  Bar- 
rande  considered  P.  spinosus  and  P.  Harlani  as  one  species  (Bull.  Geol. 
Soc.  France,  vol.  xvii,  pp.  545-547, 1860).  Mr.  Barrande  had  the  cast  of 
the  imperfect  specimen  described  by  Mr.  Green  to  compare  with  speci- 
mens of  P.  HpinoHus^  and  photographs  of  three  specimens  sent  to  him  by 
Mr.  W.  B.  Eogers.    The  two  species  are,  however,  very  closely  related. 

Formatum  and  locality. — Lower  Cambrian.  Braintree  argillites.  Hay- 
ward's  quarry,  South  Braintree,  Mass. 

Genus  PTYOHOPARIA,  Gorda. 
Ptyohofabia  BoaEBSi,  n.  sp. 

Plate  Yii,  fig.  2. 

This  species  is  known  only  by  the  central  portions  of  the  head,  and 
two  specimens  showing  portions  of  the  thorax. 

Glabella  cylindro-conical,  rounding  rather  abruptly  in  fjront,  posterior 
pair  of  glabellar  furrows  very  faintly  shown  in  one  specimen;  dorsal 
furrow  strongly  defined;  occipital  furrow  rounded,  well  marked  and  ex- 
tending out  across  the  fixed  cheeks;  occipital  ring  rather  narrow,  rising 
at  the  center  and  extending  backwards  in  a  short,  strong  spine;  fixed 
cheeks  of  medium  width,  moderately  convex,  and  sloping  forward  to 
unite  with  the  frontal  limb ;  ocular  ridges  shown  only  on  one  specimen; 
starting  a  little  back  of  the  anterior  end  of  the  glabella,  they  extend 
obliquely  backward  to  the  small  palpebral  lobe;  frontal  limb  rather 
narrow ;  it  curves  downward  for  a  short  distance  in  front  of  the  glabella 
and  then  up  to  the  frontal  rim.  The  facial  sutures  cut  the  anterior 
margin  so  as  to  leave  a  narrow  frontal  limb,  and  then  extend  obliquely 
outward  and  backward  to  the  palpebral  lobe;  back  of  this  they  extend 
obliquely  outward  to  the  posterior  margin  of  the  head. 
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Thorax  formed  of  well  marked,  strongly  trilobed,  narrow  segments; 
the  axial  lobe  about  one-third  of  the  entire  width  anteriorly,  and  taper- 
ing rather  rapidly  backward;  plenral  grooves  very  narrow.  Number 
of  segments  in  the  thorax  unknown. 

The  condition  of  the  preservation  of  the  surface  renders  its  character 
uncertain.    It  is  apparently  roughened  or  granulose. 

Owing  to  the  lateral  compression  of  the  specimen  illustrated,  the  form 
of  the  glabella  is  too  elongate.  In  hopes  of  getting  better  specimens 
the  further  illustration  of  the  species  is  deferred. 

The  specific  name  is  given  in  honor  of  Mr.  W.  B.  Sogers,  the  distin- 
guished geologist,  who  took  so  strong  an  interest  in  the  discovery  of 
the  Braintree  paradoxides  beds  in  1856. 

Formation  and  locality. — Lower  Cambrian.  Braintree  argillites. 
Hayward's  quarry,  South  Braintree,  Mass. 

Genus  AGEAULOS,  Corda. 

AGBAULOS  QUADBANaULARIS,  Whitfield. 

Plate  vii,  Dg.  1. 

Arionellus  quadrangHlari$j  Whitfield,  1884,    BaU.  Amer.  Nat.  Hist.,  p.  147,  plate  xIt, 
fig.  8. 

Description, — ^'  Known  only  by  the  glabella  and  fixed  cheeks,  which 
are  of  small  size,  and  as  united  are  subqnadrangnlar  in  form  and 
depressed  convex.    Glabella  quadrangular  a  little  narrower  in  front 
than  at  the  occipital  line,  squarely  truncate  in  front  and  destitute  of 
ij  any  appearance  of  glabellar  furrows.    Dorsal  furrows  bounding  the 

i  glabella,  deeply  marked.    Fixed  cheeks  about  half  as  wide  as  the  gla- 

j  bella,  moderately  convex  in  the  middle.    Frontal  limb  about  as  wide 

as  the  fixed  cheeks,  convex  on  the  surface  and  strongly  arche<l  on  the 
front  border;  no  marginal  rim  exists.  Palpebral  lobes,  one  of  which 
is  visible,  minute,  and  but  slightly  raised  above  the  general  surface  of 
the  fixed  cheek  adjacent.  Occipital  ring  narrow.  General  surface 
smooth.  This  species  is  so  entirely  distinct  in  its  quadrangular  gla- 
bell'i  that  there  is  no  possibility  of  confounding  it  with  any  other  Amer- 
ican species  of  the  genus." 

We  have  two  specimens  of  this  species  showing  the  central  portions 
of  the  head  and  fixed  cheeks.  The  glabella  is  more  elongate  and  less 
quadrangular  than  in  the  type  specimen  which  appears  to  be  longitudi- 
nally compressed,  and  also  without  the  occipital  ring  and  the  postero- 
lateral portions  of  the  fixed  cheeks.  Restoring  these  parts  in  outline 
on  the  figure  given  by  Mr.  Whitfield,  leads  to  the  conclusion  that  we 
have  but  one  species  represented  by  specimens,  varying  considerably 
owing  to  their  condition  of  preservation.  The  largest  head  is  firom  the 
collection  of  Mr.  N.  S.  Shaler,  and  measures  IS"""*  in  length.  A  smaller 
head  in  the  collection  of  the  Boston  Society  of  Natural  History  is  9"^ 
in  length,  and  shows  a  small  spine  on  the  center  of  the  oceipital  ring. 

(328) 


wALo.Tr.)      FAUNA  OF  TUE  BRAINTREE  ARGILLITES.  49 

The  first  notice  of  this  species  is  by  Mr.  Albert  Ordway  (Proc.  Boston 
Soc.  Nat.  Hist,  vol.  viii,  p.  6,  18G1),  where  he  refers  it  to  the  geims 
Ellipsocephalas,  bat  does  not  propose  a  specific  name.  Mr.  J.  Marcoa 
had  a  specimen  in  his  collection  for  many  years,  bnt  it  does  not  appear 
to  have  been  noticed  until  studied  by  Mr.  Whitfield. 

Formation  and  locality. — Lower  Cambrian.  Braintree  argillites,  asso- 
ciated with  Faradoxides  Harlani  at  Hay  ward's  qoarryy  South  Braintree, 

Mass. 
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Genus  PBOTOOABIS,  n.  gessh 

Oarapaoe  wifhont  evidence  of  a  dorsal  sntnre,  ronnded  on  the  dorsa 
line,  and  bent  downward  on  the  sides }  without  any  roetnun.  Bodj 
many-jointed — 31  segments  extending  out  from  beneath  the  carapace; 
the  last  segment  broader  than  the  pteceding,  and  terminating  in  twc 
spines.    Type  Protocaris  Marshi. 

In  comparing  Protocaris  (P.  Marshi)  with  Hymenocaris  (H.  vermi 
eauda)  (Salter,  1852.  Bep.  Brit.  Assoc.,  pt  2,  Notices  and  Abstracts,  p. 
58;  Mem.  Geol.  Sarv.  Ot.  Brit.,  vol.  iii,  p.  293,  plate  ii,  figs.  1-4;  plate 
v.,  fig.  25, 1866)  we  find  that  in  the  simple,  bent  or  folded  eyeless  shield 
or  carapace  they  are  closely  related,  but  in  the  stmctore  of  the  body 
they  di£fer  materially.  Hymenocaris  has,  in  one  instance,  9  strong  seg- 
ments shown  in  its  more  elongate  body,  the  terminal  one  ending  in  three 
pairs  of  spines ;  usually  6  or  7  segments  are  seen,  8  or  9  are  less  fre- 
quent (Brit.  Assoc  Bep.  1883,  p.  219).  Protocaris  has  30  narrow  seg- 
ments, a  large  terminal  segment  or  telson  with  two  rather  strong  caudal 
or  terminal  spines. 

Pbotooaris  Mabbht,  n.  sp. 

Plate  X,  fig.  1. 

The  specimen  on  which  the  genus  and  species  is  founded  is  com- 
pressed between  the  lamina  of  the  slate  so  that  the  entire  outline  oi 
the  carapace  is  shown  and  the  body  is  widened  out.  As  flattened  the 
carapace  is  rounded,  quadrangular  in  outline,  with  a  more  or  less  dis- 
tinctly defined  marginal  rim  all  around.  The  general  sur£EU)e  appears 
to  have  been  smooth.    No  evidence  of  eyes. 

The  body  projecting  beyond  the  carapace  is  about  two-thirds  as  long 
as  the  carapace,  narrows  posteriorly,  and  is  made  up  of  numerous  nar- 
row segments,  each  about  one-third  of  a  millimeter  in  breadth ;  the  last 
segment  or  telson,  which  is  2.5°*°^  long,  supports  two  caudal  spines  7 
or  8°^  in  length ;  30  segments  appear  between  the  posterior  edge  ol 
the  carapace  and  the  telson;  the  segments  appear  to  have  beeo 
smooth  and  without  a  spinose  or  crenulated  posterior  margin ;  the  tel- 
son and  caudal  spines  also  appear  to  have  been  smooth  and  without 
ornamentation. 
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Dimensions. — Total  length,  42™"» ;  length  of  carapace,  21"" ;  width, 
26mjn .  length  of  body,  15"",  exclusive  of  caudal  spines;  width  of  body, 
where  it  passes  beneath  the  carapace,  10"" ;  at  tolson,  4"". 

The  specific  name  is  given  in  honor  of  Prof.  O.  0.  Marsh. 

Farmatum  and  locality. — Middle  Cambrian.  Georgian  formation. 
Parker's  farm,  town  of  Georgia,  Vt. 
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Platb  I. 

Pig.  1.  Orthis  B11XING6I 

1.  Cast  of  a  ventral  f  valve  having  faacicalate  or  bifurcate  cofltSy  en- 

larged to  two  diameters. 

la.  A  small  ventral  valve  doubtfnlly  referred  to  this  species,  en- 
larged to  three  diameters. 

15.  Cast  of  a  ventral  valve  with  sharp  radiatjng  costie,  enlarged  to 
two  diameters. 

le.  Exterior  surface  of  a  dorsal  f  valve  marked  by  simple  cost» 
crossed  by  fine  concentric  undulating  stritSi  enlarged  to  three  di- 
ameters. 

Id,  Interior  cast  of  ventral  f  valve,  enlarged  to  two  diameters. 

Pig.  2.   EOCTSTITES  VBIUMYVB 

2.  Enlargement  to  four  diameters  of  a  single  plate. 

Fig.  3.  Hartia  Matthewi 

3.  Interior  of  shell,  enlarged  to  twelve  diameters. 

Pig.  4.  AcROTHSLE  Matthewi 

4.  Dorsal  valve,  enlarged  to  two  diameters. 

4a.  Supposed  ventral  valve,  enlarged  to  four  diameters. 

Pig.  5.  Obolella  transversa * 

5.  Interior  of  ventral  valve,  enlarged  to  eight  diameters. 

5a.  Cast  of  the  interior  of  the  dorsal  valve,  enlarged  to  six  diameters. 

Pig.  6.   PAL2EACMEA  T  ACADICA 

6.  View  of  the  type  specimen  of  Discina  Acadioa^  Hartt,  enlarged  to 

two  diameters. 
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PLA.TB  n. 

Fig.  1.  MlOBODUODBPDKCTATDa 

1,  ta,b.  Head BhieldsahowlngTuiationa, enlaced tofoDTdlunetan. 
Id.  Pfgldinm,  enlarged  to  three  djameten. 

Fig.  2.  AON06TD8  AcADicoe 

2a.  Head  shield,  enlarged  to  three  diameten. 
%2b,  0.  Pygidin,  enlarged  to  three  diameten. 

Fig  3,  HiCRODiBCUS  Dawboni ; 

3.  Head  ahield,  enlarged  to  three  diameters. 
3a.  Pfgidiani,  enlarged  to  three  diameterB. 

Fig.  4.  Htolttheb 

4.  Interior  coat  of  openmlom,  enlarged  to  fonr  diameton. 
4a,  ExtorioT  of  operonlam,  enlarged  to  four  diuneten. 

Fig.  5.  HTOUTHBS  ACADIGA 

5.  Ventral  face,  natural  aiie. 

Fig.  6.  HrouTHXS  UiCMAc 

S.  Ealatgement  to  two  diamelere  of  tbe  type  specimen. 

Fig.  7.  Htoutheb  Damlancb ,, 

7.  Dorsal  view  of  a  portioo  of  the  shell,  enlarged  to  two  diameters. 
7d.  Ventral  tide,  enlarged  to  two  diametera. 

7b.  Bide  view  to  show  the  onrvatnre  of  the  shell,  enlarged  to  two 
diameters. 
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Plate  UL 


Fig.  1.  Paiucoxides  Eteminicus 

1.  Variety  turianda  (after  Mattliew). 
la.  A  Hmall  pygidiam  (after  Matthew). 

lb.  Medinm  sized  heail,  flHttoai»l  (after  Matthew). 

Ic.  Variety  6rerio(u»  (after  Matthew). 

Id.  Variety  jranlifioali*  (after  Matthew). 

If.  Head  of  a  y oimg  iodividQaL  in  the  Hartt  oolleotioD  shoTtened 

by  conipreasion,  enliirged  to  four  di&met«ra. 
1/  Head  of  a  jonug  iudividnal  showing  wide  frontal  rim,  enlarged 

to  two  diameters  (alt«r  Matthew). 
\g.  Head  showing  naTrower  frontal  rim  than   fig.  if,  enlarged  to 

two  diameters  (after  Matthew). 

Pig.  2.  PaRADOXIDSS  LAMMKLL&TUe 

2.  2a.  The  two  type  epecimensof  the  species.     3a  is  enlarged,  to  two 

diameters. 

Fig.  3.  PARAlKIXIDEa  ACADtCUS 

3.  A  distorted  specimen  showing  the  pygidiam  and  portions  of  the 

thorax  Aud  bead,  enlarged  to  two  dioraeten. 
3a.  Head ;  natural  size. 


Tig.  1.  COKOOORTPHB  MATTHEWI 

1.  Heftd  oompnaeed  loDgitudinally. 

la.  Bead  oompreaBedaUttle  laterally,  but  neatly  in  its  normal  tana, 
lb.  Finely  gianDloM  variety,  enlarged  to  two  diainet«n. 

Fig.  2.  CONOCOBYPHB  BLBOAMS 

2.  3i.  Headi,  natural  size. 

2a.  Side  of  head,  with  genal  apine  attaebad,  enlarged  to  two  dlMne- 
ten.    This  umj  belong  to  C.  Matlkaei. 

Fig.  3,  CoKOCORTPHK  (Saltziua)  Baileti ... 

3.  Ziarge  head,  enlarged  to  two  diameters. 
3a.  Hide  of  bead,  with  genal  spine  attached. 
Seeplatev.  flgs7,  7a. 
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PlAtb  V. 

Pig.  1.  PtyCHOPABI*  4UADKATA 

I.  Type  Bpeci men,  enlarged  to  two  diametors. 

Fig.  2.  Ptycropari A  Orestes  Tar.  Tubrsitks 

3.  Type  of  ConooephaliU*  Thanilu,  Hartt,  eulftrged  to  two  di»met«n. 

Fig.  3.  Ptychopawa  Orksteb 

3.  Tyi^  of  Conoe^halitet  Balli,  Hartt. 
3o.  Tjpe  of  C.  OrMlM. 

Pig.  4.  Ptycuoparia  Oetanoondiana 

4.  A  specimen  with  the  frontal  ftirrow  nearly  obaolete,  enlftrgod 

to  tbreo  diometera. 

4a.  Free  cheek  associated  with  the  head  of  this  species. 

4i.  Distorted  specimen  referred  to  this  species  as  a  Tariety  by  Hr. 
Hartt. 

4c.  A  young  head  preserrtng  its  natnral  oooveiity  and  ontUue,  eu- 
larged  to  three  diameters. 

4d,  if.  Two  examples  showing  variation  in  fonn,  enlarged  to  two 
diameters. 

At.  Type  of  the  species  a  little  distorted  by  lateral  compression,  en- 
larged to  two  diameters. 

Fig.  5.  Ptychoparia  OuANOOSDiAtiA  var.  Aurora 

5.  Type  ot  Coitoixpbalitt»  Aurora,  Hartt,  enlarged  to  two  dlametare. 

Fig.  6.  Ptycboparia  tbnkb 

6.  6t.  Types  of  the  species,  enlarged  to  two  diametera. 

6a.  Type  of  Conoeephalitet  negUetiu,  Hartt,  enlarged  to  two  diune- 


Fig.  7.  CONOCORYPHE  (Salteria)  Baileyi 

7.  Pygidinni. 

7a.  Portion  of  the  thorax,  enlarged  to  two  dial 

See  plate  iv,  figs.  3,  3a. 

Fig.  8.  LlNGULA  t  Dawsoni 

B.  Ventral  valve,  enlarged  to  four  diameten. 
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Plate  VL 

Fig.  1.  PTTGHOPARIA  BOBBl 

1.  Tyft  of  tb«  apeciM,  enlarged  to  two  dUmoten. 

la.  Type  of  Cotuto^kaUtn  fttrmomu  Hartt,  enUrged  to  tvo  diame- 

Fig.  S.  Ptychoparia  (Ckepickfhai.118)  InwEMsia 

i.  Head  ezolnsive  of  the  free  cheeke. 
Sa.  Pfgldium. 

Fig.  3,    SOLKNOPLBDRA  HOLBHATOPA 

3.  Typeof  the  genna  (aft«r  Angelin). 

Fig.  4.  PTTCHOPABIA  8TRIATD8 

4.  Typeof  the  genai.    Figim  taken  ihnuBuTBiide. 

Fig  6.   LtOSTRACUB  ACCLKATCS 

5.  Type  of  the  genoB  (alter  Angelin). 

Fig.  6.  Ptsoboparia  HianEi ; 

6.  Typical  form  of  the  genus  Crephicepbolatof  HaDandWMtfleld. 

tig.  7.  Pttchopakia  Emurichi 

7.  Second  type  of  the  geniu  Ptyohoparia,  Coida.    ^gora  copied 

from  Barrande. 
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Plate  VIE. 

Fig.  1.  AORAULOS  QUADRANOULABIS 

1.  Head  excladve  of  the  firee  oheelcs.    Natural  size.    CoUeotion  of 

Prof.  N.  S.  Shaler. 

Pig.  2.  PtTCHOPARIA  BOOBBSI 

2.  View  of  type  specimen.    Nataral  size.    Collection  of  Pro£  N.  8. 

Shaler. 

Fig.  3.  Paradoxides  Haklani 

3.  Large  free  cheek  flattened  by  oompresalon.    Collection  of  Boston 

Society  Nataral  History. 

Fig.  4.  Htoixthbs  Shalebi 

4.  4a,  46.  Dorsal,  ventral,  and  lateral,  Tlews.    Natural  size. 
4c  Transverse  section.    Collection  of  Fro£  N.  8.  Shaler. 
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Plate  IX. 


Fig.  1.  Pajladoxidxs  Harlani 

!•  A  large  indiyidnal  preaerying  the  body  and  parts  of  the  head. 
The  light  colored  portions  are  restored  and  the  pygidinin, 
which  is  poshed  a  little  oat  of  position,  replaced.    The  speci- 
men is  from  the  collection  of  the  Boston  Society  of  Natnial 
History. 
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E^g.  1.  Protogaris  Habsbi 

1.  Tiev  of  the  type  ipeoimen 
The  body  ringa  are  mm 
the  bod;  thou  m  repieMQted  L 
dlAmeten. 


flattened  oat  od  the  shale. 

in  the  anterior  portion  of 

the  fignre.    EiilArg«d  to  two 
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